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Formación médica continuada: Infección nosocomial. Fundamentos y actuación clínica
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r e s u m e n
Las infecciones relacionadas conel sistema sanitario son las que tienen relación conprácticas asistenciales
enpacientes que estánhospitalizados o ambulatorios, pero en contacto con el sistema. Afectan al 5%de los
pacientes y comportan una elevada morbimortalidad y un mayor coste económico. Los principales tipos
de infección relacionada con el sistema sanitario están relacionados con procedimientos invasivos y son
la infección respiratoria, la quirúrgica, la urinaria y la bacteriemia de catéter vascular. Se ha demostrado
que la aplicación de listados de veriﬁcación y paquetes de medidas son de utilidad en la prevención
de estas infecciones. La vigilancia epidemiológica, entendida como la recopilación de información para
emprender una acción, es la base de los programas de control de infección. Estos han evolucionado desde
una vigilancia global de la infección nosocomial a una vigilancia dirigida a procesos relacionados con la
prevención y a indicadores (tasas) de infección nosocomial. La comparación de estos indicadores puede
ser de utilidad en el establecimiento de medidas de prevención.
© 2013 Elsevier Espan˜a, S.L. Todos los derechos reservados.
General epidemiology of nosocomial infections. Surveillance systems
and programs
Keywords:
Nosocomial infections
Healthcare infections
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a b s t r a c t
Infections related to thehealth-care systemare those associatedwithhealth care practices in hospitalized
patients aswell as in out-patientswithhealth-care contact. Nosocomial infections affect 5%of in-patients,
and carry a high morbidity, mortality and economic cost. The main types of nosocomial infections are
related to invasive procedures, and include respiratory tract infection, surgical site infections, urinary
tract infections, and vascular catheter bacteremia. It has been shown that the application of checklists
and a bundle of measures are useful in preventing these infections. Epidemiological surveillance, deﬁned
as the gathering of information to take actions, is the basis of infection control programs. These have
evolved from a global surveillance targeted at processes and indicators of nosocomial infection. The
comparison of these indicators can be useful in establishing preventive measures.
© 2013 Elsevier España, S.L. All rights reserved.
Epidemiología general de las infecciones nosocomiales
Introducción
Las infecciones nosocomiales o las adquiridas durante la asis-
tencia sanitaria son la causa más prevenible de eventos adversos
graves en pacientes hospitalizados. Ocasionan efectos incalculables
 Sección acreditada por el Consell Català de Formació Continuada de les Profes-
sions Sanitàries. Consultar preguntas de cada artículo en: http://www.eslevier.es/
eimc/formación.
∗ Autor para correspondencia.
Correo electrónico: mpujol@bellvitgehospital.cat (M. Pujol).
en sus vidas, deterioran la imagen de los equipos asistenciales, de
los hospitales y del sistema sanitario, y causan un impacto enorme
en la economía del país, poniendo a prueba la sostenibilidad de los
programas de salud. La publicación en el an˜o 2000 por el Institute
of Medicine (IOM) de To Err is Human: Building a Safer Health Sys-
tem identiﬁcó la infección nosocomial como uno de los principales
problemas de salud pública y enfatizó la importancia de implan-
tar sistemas de prevención de las infecciones nosocomiales para
mejorar la calidad asistencial en los centros sanitarios1.
Deﬁnición
Las infecciones nosocomiales (del latín nosocomı¯um, «hospital»)
son infecciones adquiridas durante la estancia en un hospital y
0213-005X/$ – see front matter © 2013 Elsevier Espan˜a, S.L. Todos los derechos reservados.
http://dx.doi.org/10.1016/j.eimc.2013.01.001
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Figura 1. Extensión de la asistencia sanitaria a otros ámbitos no hospitalarios.
Adaptado de Jarvis W, Waller L. Centers for Disease Control and Prevention, 1998.
que no estaban presentes ni en el período de incubación ni en el
momento del ingreso del paciente2. Las infecciones que ocurren
más de 48h después del ingreso suelen considerarse nosoco-
miales. Sin embargo, en la actualidad el concepto de infección
relacionada con la asistencia sanitaria ha traspasado claramente
el marco del hospital (ﬁg. 1). Los avances tecnológicos, que han
facilitado la prolongación de la vida hasta edades muy avanza-
das, han conducido a la asistencia sanitaria hacia entornos no
estrictamente hospitalarios. Los pacientes acuden para el con-
trol de sus enfermedades a centros de día, se practican técnicas
diagnósticas e intervenciones quirúrgicas de cirugía mayor de
forma ambulatoria, se realiza hemodiálisis ambulatoria, efectúan
tratamientos endovenosos en el domicilio, o ingresan en cen-
tros sociosanitarios para enfermos crónicos o convalecientes en
los que se prestan atenciones sanitarias de una cierta compleji-
dad.
En el an˜o 2002, Friedman et al.3 describieron que en pacien-
tes de la comunidad —es decir, no hospitalizados pero en contacto
con el sistema sanitario, como los descritos anteriormente— que
presentaban una bacteriemia, esta tenía unos focos y una etiolo-
gía muy semejante a la de los pacientes ingresados en el hospital,
en contraposición a las adquiridas en la comunidad por pacientes
estrictamente sin contacto conel sistemasanitario. Friedmanacun˜ó
el término «infecciones relacionadas con la asistencia sanitaria»
para este tipo de infecciones y propuso unos criterios de inclu-
sión vigentes en la actualidad (tabla 1). Estos criterios, que fueron
bien establecidos para la bacteriemia, se aplican en la actualidad
Tabla 1
Criterios de Friedman para deﬁnir una bacteriemia relacionada con el sistema
sanitario
Paciente con hemocultivos positivos obtenidos durante las primeras 48h
del ingreso y cualquiera de los siguientes criterios:
• Hospitalización a domicilio con tratamiento endovenoso
• Cuidados especializados de herida en un centro ambulatorio
• Hemodiálisis ambulatoria
• Tratamiento con quimioterapia en los 30días previos a la bacteriemia
• Ingreso en un hospital de agudos durante 2 o más días en los 90días
previos a la bacteriemia
• Residencia en un centro geriátrico o de larga estancia
para cualquier infección relacionada con la asistencia sanitaria en
pacientes no hospitalizados.
Frecuencia y focos de la infección nosocomial
A partir de los datos del Estudio de Prevalencia de Infec-
ción Nosocomial en Espan˜a (EPINE)4, que se realiza desde hace
2décadas, y del Point Prevalence Study, efectuado en diversos paí-
ses de Europa durante el an˜o 20105, se estableció que alrededor del
7% de los pacientes hospitalizados presentan una infección relacio-
nada con la asistencia durante el corte de prevalencia, estimándose
que alrededor del 5% de los pacientes hospitalizados desarrolla-
ban una infección nosocomial durante el ingreso. La larga serie de
resultados del EPINE y el estudio europeo han permitido identi-
ﬁcar tendencias importantes en la frecuencia y en los focos de la
infección nosocomial en nuestro entorno. Si bien hasta hace algu-
nos an˜os la infección del tracto urinario era la infección nosocomial
identiﬁcada con mayor frecuencia en los cortes de prevalencia,
en la actualidad lo es la infección del tracto respiratorio, seguida
de la infección de localización quirúrgica en el estudio europeo y la
urinaria en el estudio espan˜ol (ﬁg. 2).
En general, estas infecciones están relacionadas con procedi-
mientos asistenciales invasivos: la infección urinaria nosocomial
con el cateterismo urinario, la infección quirúrgica con el proce-
dimiento quirúrgico, la infección respiratoria con la ventilación
mecánica invasiva y la bacteriemia de catéter con el cateterismo
vascular. Todas ellas tienen en común la disrupción de las defensas
propias del huésped por un dispositivo o una incisión, permitiendo
la invasión por parte de microrganismos que forma parte de la ﬂora
habitualdelpaciente (ﬂoraendógena), ﬂora seleccionadapor lapre-
sión antibiótica selectiva (ﬂora secundariamente endógena), o ﬂora
que se halla en el entorno hospitalario inanimado (ﬂora exógena).
Sin embargo, no solamente los procedimientos invasivos juegan
un papel importante en el desarrollo de infecciones nosocomiales,
sino que el papel del huésped es evidentemente muy relevante.
Existen múltiples condiciones del huésped que predisponen a la
adquisición de infecciones nosocomiales; por ejemplo, la inmuno-
supresión, bien seapor fármacosopor la enfermedaddebase; otras,
como los trastornos de la deglución que acompan˜an al paciente que
ha sufrido un accidente vascular cerebral, situación que comporta
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Figura 2. Prevalencia de las diferentes infecciones nosocomiales.
Adaptado de Zarb et al.5.
un elevado riesgo de infección respiratoria por aspiración, y otras,
por ejemplo, relacionadas con la colonización por Staphylococcus
aureus, frecuente enpacientes con insuﬁciencia renal crónica, cirro-
sis hepática o diabetes mellitus, y que suponen un riesgo elevado
de infección por dicho microorganismo durante el ingreso hospita-
lario.
El National Healthcare Safety Network (NHSN), programa de refe-
rencia de vigilancia de las infecciones nosocomiales en Estados
Unidos, incorpora en sus informes acumulados datos micro-
biológicos que aportan información sobre la frecuencia de los
diferentes microorganismos causantes de infección nosocomial en
función del foco (ﬁg. 3)6. Notablemente, la mayor parte de dichas
infecciones están ocasionadas por un grupo de 8microorganismos,
entre los cuales destaca S. aureus. Sin embargo, la frecuencia rela-
tiva de los diferentes microorganismos varía en función del foco.
Considerando los focosmáshabituales, S. aureus es la causamás fre-
cuente de neumonía asociada a ventilaciónmecánica y de infección
quirúrgica, mientras que Escherichia coli lo es para las infecciones
del tractourinario y estaﬁlococosdel grupo coagulasanegativapara
la bacteriemia. Disponer de esta información es de notable impor-
tancia desde el punto de vista tanto clínico como epidemiológico,
especialmente si se tiene en cuenta que la mayor parte de estos
microorganismos pueden presentar problemas notables de resis-
tencia antibiótica. Por factores que no están bien esclarecidos, se
ha observado en la última década una tendencia a la disminución
de la resistencia a lameticilina en S. aureus y un incremento progre-
sivo de la resistencia antibióticamúltiple en bacilos gramnegativos,
especialmente en enterobacterias, en este caso relacionada con la
presión selectiva que ocasiona el uso inadecuado de antibióticos de
amplio espectro. Como las tasas de resistencia antibiótica pueden
variar notablemente de un país a otro, de una comunidad a otra
e incluso entre centros cercanos, es importante disponer de datos
locales para establecer estas tendencias.
Impacto de las infecciones nosocomiales
Las infecciones nosocomiales ocasionan una elevada morta-
lidad, prolongan la estancia hospitalaria y aumentan los costes
asistenciales. Según datos estimados por el National Nosocomial
Infection Surveillance System (NNIS), durante el an˜o 2002 en Estados
Unidos se produjeron más de 1,7 millones de infecciones nosoco-
miales y alrededor de 100.000 muertes anuales por esta causa. Por
dicho motivo, las infecciones relacionadas con la asistencia sanita-
ria se situaron dentro del grupo de las 10 causas más frecuentes de
muerte en dicho país7. Aunque variable en función de la localiza-
ción y de la gravedad de la infección nosocomial8,9, el coste directo
de estas infecciones estimado recientemente en Estados Unidos se
situó en cientos de miles de millones de dólares, sin incluir los
N.º % de patógenos Rango BAC ITU NEU ILQ
Staphylococcus aureus 12.635 1 2 ... 1 1
Escherichia coli 9.351 2 9 1 6 3
ECN de estafilococo 9.261 3 1 ... ... 2
Klebsiella (pneumoniae/oxytoca) 6.470 4 5 3 3 7
Pseudomonas aeruginosa 6.111 5 10 2 2 5
Enterococcus faecalis 5.484 6 3 5 ... 4
Candida albicans 4.275 7 7 4 ... ...
Enterobacter spp. 3.821 8 8 8 4 6
Otras especies de Candida 3.408 9 4 9 ... ...
Enterococcus faecium 3.314 10 6 10 ... ...
Enterococcus spp. 2.409 11 12 7 ... 8
Proteus spp. 2.031 12 ... 6 ... 9
Serratia spp. 1.737 13 11 ... 7 ...
Acinetobacter baumannii 1.490 14 13 ... 5 ...
Otros 9.304 ... ... ... ... ...
Total 81.139
BAC: Bacteriemia, ECN: especies coagulasa negativa, ITU: Infección tracto urinario, NEU: neumonía; ILQ: Infección quirúrgica
Figura 3. Distribución y rango de microorganismos responsables de infección nosocomial en hospitales de Estados Unidos durante el periodo 2009-2010.Adaptado de Sievert
et al.6.
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Figura 4. Tasas de mortalidad por ﬁebre puerperal en las 2 salas de obstetricia del
hospital de Viena.
costes indirectos producidos por la baja productividad de los
pacientes y familiares10.
La «erradicación» como reducción permanente a cero de las
infecciones nosocomiales es una utopía. Es inevitable un riesgo
inherente a cualquier procedimiento invasivo realizado durante la
hospitalización en pacientes frágiles. Sin embargo, sí es posible su
«eliminación», entendida como la reducción máxima del número
de infecciones mediante un esfuerzo continuado de prevención. Se
ha estimado que la aplicación de programas de prevención de las
infeccionesnosocomialespuedeevitar alrededordel 65%de lasbac-
teriemias e infecciones del tracto urinario y el 55%de las neumonías
y de las infecciones quirúrgicas, ahorrando miles de vidas y millo-
nes de euros11. En esta línea, es importante destacar la experiencia
de Pronovost et al.12, en la que se alcanzó una extraordinaria reduc-
ción sostenida en el tiempodel númerode episodios de bacteriemia
secundaria a infección de catéter vascular, en las unidades de cui-
dados intensivos, mediante la aplicación de un sencillo listado de
veriﬁcación previo a la inserción del catéter vascular. Dicho listado
incluía: a) la utilización de máximas medidas de barrera previa a
la inserción del catéter; b) la higiene de manos; c) la asepsia de la
piel con clorhexidina alcohólica; d) la retirada de catéteres no nece-
sarios, y e) la no inserción de catéteres en el acceso femoral, salvo
en situaciones de emergencia. Se ha considerado que esta expe-
riencia ha salvado la vida de miles de pacientes y se ha traslado
a diversos países europeos, en nuestro entorno en forma del pro-
yecto «Bacteriemia Zero»13. La evidencia de que experiencias como
la de Pronovost contribuyende forma signiﬁcativa a la reducción de
determinadas infecciones ha facilitado, durante la última década, la
aplicación de «paquetes demedidas» que incluyen prácticas de pre-
venciónbasadas en la evidencia. Por ejemplo, para laneumonía aso-
ciada a ventilación mecánica, el paquete de medidas incluye entre
otras medidas la elevación de la cabeza de la cama entre 30 y 45◦, la
higienebucal conclorhexidinao la retiradaperiódicade la sedación.
Programas de vigilancia de las infecciones relacionadas
con el sistema sanitario
En 1847, Ignaz Semmelweis reportó unas tasas de mortalidad
secundarias a ﬁebre puerperal llamativamente diferentes entre las
2 salas de obstetricia del Hospital Universitario de Viena (ﬁg. 4)14.
La primera de las salas, con tasas de mortalidad muy elevadas,
estaba asistida por estudiantes de medicina; la segunda, con tasas
más reducidas, por comadronas. Estas diferencias eran tan nota-
bles que Semmelweis inició una observación relativa a las prácticas
habituales en ambas salas y advirtió que en la sala asistida por
los estudiantes y de mayor mortalidad, estos iniciaban sus cla-
ses matutinas examinando cadáveres en la sala de necropsias y
posteriormente se dirigían a la sala de partos. Aunque no cono-
cía los principios cientíﬁcos de la transmisión de enfermedades
Figura 5. Florence Nightingale. Higienista y pionera de la enfermería moderna.
Fuente: http://en.wikipedia.org/wiki/Florence Nightingale
infecciosas, Semmelweis dedujo que existía una relación entre las
prácticas realizadas en las salas de necropsia —algún tipo de sus-
tancia transmisible— y la elevada mortalidad en la sala de partos
asistida por los estudiantes, e instauró el lavado de manos con una
solución de cloruro cálcico previa a la asistencia de las parturientas.
Con esta práctica sencilla consiguió una reducción drástica de las
tasas de mortalidad en las sala de estudiantes y que se situara en
niveles similares a la sala asistida por comadronas.
Florence Nightingale, conocida popularmente como «la dama
de la lámpara» (ﬁg. 5), contemporánea de Semmelweis, propor-
cionó cuidados de enfermería a los heridos en la guerra de Crimea
y logró reducir la mortalidad de los mismos mediante un sistema
de tabulación de datos. Según Nightingale, el entorno del herido
podía favorecer las infecciones, yporello eraesencial queel entorno
del paciente fuera el adecuado. Las enfermeras tenían la respon-
sabilidad de vigilar de forma continuada al paciente y su entorno
como la luz, la higiene y la alimentación adecuada. Mediante sus
observaciones, Nightingale cambió las atenciones de enfermería a
los pacientes15. Semmelweis y Nightingale fueron precursores de
los programas de vigilancia epidemiológica y, con la publicación
de sus observaciones, contribuyeron de forma signiﬁcativa a la pre-
vención de las infecciones relacionadas con la asistencia sanitaria.
Vigilancia epidemiológica
La vigilancia epidemiológica, entendida como información para
la acción, constituyeun instrumentodevital importancia para iden-
tiﬁcar, medir y analizar los problemas de salud que afectan a la
población y, sobre esta base, tomar decisiones orientadas a promo-
cionar la salud, prevenir la enfermedad o, en su defecto, controlar
los problemas que ya se hayan presentado. La vigilancia epidemio-
lógica es un proceso dinámico que comporta la recogida de datos,
su análisis, la interpretación de los mismos y la diseminación de
resultados que afectan a un problema de salud, con el objetivo
de reducir la morbimortalidad que comporta y mejorar la salud.
Tabla 2
Motivos más importantes para establecer programas de vigilancia epidemiológica
• Establecer tasas basales de infección
• Reducir la incidencia de infecciones hospitalarias
• Establecer la eﬁcacia de las medidas de prevención
• Establecer comparaciones con otros hospitales
• Detectar brotes (agrupación de casos en tiempo y espacio)
• Convencer a clínicos y gestores de determinados problemas
• Disponer de medidas de defensa frente a juicios o demandas
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Figura 6. Diferencias en la incidencia de infección nosocomial en los hospitales con
o sin control de infección.Fuente: Estudio SENIC16.
Los motivos principales para realizar una vigilancia epidemio-
lógica se recogen en la tabla 2. Es importancia destacar que la
vigilancia epidemiológica ha constituido la base de los programas
de control de la infección. En 1974, los Center for Disease Control
(CDC) de Estados Unidos iniciaron el Study of the Efﬁcacy of Noso-
comial Infection Control, conocido como SENIC. Los objetivos del
SENIC fueron dimensionar el alcance de las infecciones hospitala-
rias, evaluar el grado de implantación de los programas de control
de infección en los hospitales y establecer si dichos programas
conducían a una reducción de las tasas de infección quirúrgica, uri-
naria, neumonía asociada a ventilación mecánica y bacteriemia en
los centros con un mayor grado de implantación. El estudio SENIC
demostró que los hospitales con programas activos de control de
la infección tenían hasta un 30% menos de infecciones hospita-
larias que los hospitales que no disponían de estas estructuras
(ﬁg. 6)16. Para conseguir dicha reducción, los programas debían
incluir 4 componentes: a) programas estructurados de vigilancia
epidemiológica e intervenciones dirigidas al control de la infec-
ción hospitalaria; b) un mínimo de una enfermera de control de
infección por cada 250 camas hospitalarias; c) un epidemiólogo
hospitalario con entrenamiento en control de infección, y d) para
las infecciones quirúrgicas, un feedback de las tasas de infección
quirúrgica a los cirujanos. Llamativamente, los componentes nece-
sarios para la prevención de los 4 tipos principales de infección
hospitalaria —la quirúrgica, la urinaria, la bacteriemia y la infec-
ción del tracto respiratorio», variaban signiﬁcativamente de una
infección a otra, y el único componente común que contribuyó a
reducir todos los tipos de infecciones fue la vigilancia epidemioló-
gica. Signiﬁcativamente, el estudio SENIC demostró la efectividad
de los programas de control de la infección establecidos en los hos-
pitales americanos y describió los componentes esenciales para el
correcto funcionamiento de dichos programas.
Del National Nosocomial Infection Surveillance System al National
Healthcare Network
ElNNIS fue el primer programade vigilancia epidemiológica que
utilizó una metodología estandarizada, de participación voluntaria
y con conﬁdencialidad de los datos. Este sistema se estableció en
EstadosUnidosen1970con62hospitales, fueel programa impulsor
del estudioSENICyen la actualidadcuenta concentenaresdehospi-
tales que reportan datos regularmente al programa17. Los objetivos
del programa NNIS fueron: a) describir la epidemiología de las
infecciones hospitalarias; b) promover la vigilancia epidemiológica
en los hospitales de Estados Unidos, y c) facilitar la comparación de
las tasas de infección entre hospitales o benchmarking como herra-
mienta para mejorar la calidad asistencial18. La experiencia del
Tabla 3
Programas de vigilancia de las infecciones relacionadas con la asistencia sanitaria
• NHSN (National Healthcare Safety Network), Estados Unidos
• VICNISS (Victorian Infection Control Surveillance System), Australia
• KISS (Krankenhaus Infections Surveillance System), Alemania
• NHS (National Health System), Reino Unido
• RAISIN (Réseau d’Alerte d’Investigation et de Surveillance des Infections
Nosocomiales), Francia
• EPINE (Estudio de Prevalencia de Infección Nosocomial), Espan˜a
• ENVIN HELICS (Estudio de Vigilancia de Infección Nosocomial UCI),
Espan˜a
• VINCat (Vigilancia de la Infección Nosocomial en Catalun˜a), Catalun˜a
• Plan de vigilancia y control de las infecciones nosocomiales en los
hospitales del Servicio Andaluz de Salud, Andalucía
programa NNIS ha sido muy positiva, y este programa ha inspirado
el modelo de los sistemas de vigilancia que se aplican actualmente
en diversos países (tabla 3).
Paralelamente al NNIS, en 1995 se creó el National Surveillance
System forHealth CareWorkers (NaSH), dirigido especíﬁcamente a la
inmunización y a la prevención de inoculaciones accidentales en el
personal sanitario. Poco después, en 1999, se constituyó el Dialysis
Surveillance Network (DSN), con el objetivo demonitorizar y reducir
las tasas de infección en la población de pacientes en hemodiálisis
ambulatoria. A principios de la década del 2000, el NHSN integró
los 3 sistemas de vigilancia (NNIS, NaSH, DSN) en un único sistema
capaz tanto de integrar datos relativos a los pacientes hospitaliza-
dos o ambulatorios (Patients Safety Component) como relacionados
con la seguridaddelpaciente (HealthcareWorker SafetyComponent).
Situación actual de los programas de vigilancia epidemiológica
Si inicialmente los programas de vigilancia estaban dirigidos a
realizar una «vigilancia global» de las infecciones hospitalarias, se
hizo evidente que este objetivo era desproporcionado en relación
a los resultados y recursos que requería. A mediados de la década
de los noventa se impuso un profundo cambio conceptual en la
vigilancia de las infecciones nosocomiales y se abandonó la vigi-
lancia global por el establecimiento de la «vigilancia por objetivos».
La vigilancia por objetivos simpliﬁca la vigilancia de las infeccio-
nes nosocomiales y la dirige hacia la ejecución de unos indicadores
tanto de procesos como de resultados que permiten conocer con
detalle, y con recursos proporcionados a cada institución, la situa-
ción de la infección nosocomial en cada centro. En general, estos
indicadores de procesos y resultados son comunes en los diferentes
programas y permiten establecer tendencias en un mismo hospi-
tal, así como establecer comparaciones con hospitales de similares
características18. Los indicadores19,20 de procesos que con mayor
frecuencia se utilizan son: a) el consumo anual de gel alcohólico,
ajustado por áreas y unidades de hospitalización, que nos ayuda
a evaluar las prácticas de higiene de manos en el hospital; b) el
cumplimiento adecuado de la proﬁlaxis antibiótica preoperatoria,
relacionado con prácticas en la prevención de la infección quirúr-
gica, y c) el consumo anual de antibióticos, que habitualmente se
expresa como dosis deﬁnida diaria (DDD) por antibiótico y por área
dehospitalización. Sin embargo, cada centro establece los indicado-
res de procesos más convenientes para su institución. Ejemplos de
otros indicadores de procesos pueden ser el uso de circuito cerrado
de catéter urinario, el porcentaje de apósitos en buen estado que
protegen el catéter vascular, o la tasa de uso de catéteres venosos
femorales en una unidad de críticos.
Los indicadores de resultados que se utilizan con mayor fre-
cuencia en la vigilancia de la infección nosocomial son las tasas
de infección nosocomial: a) tasa anual de prevalencia de infección
nosocomial; b) tasa de bacteriemia de catéter vascular; c) tasa de
la infección quirúrgica en procedimientos de elevado impacto por
su morbimortalidad o coste, por ejemplo la cirugía de colorrectal
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y la protésica; d) la tasa de bacteriemia de catéter y la neumonía
asociada a ventilación mecánica en las UCI, y e) las tasas de inci-
dencia de microorganismos de especial relevancia epidemiológica,
como S. aureus resistente a lameticilina o Clostridium difﬁcile. Como
es el caso de los indicadores de proceso, cada centro puede estable-
cer los indicadores de resultados que de forma más oportuna crea
conveniente.
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R E S U M E N
Este estudio tiene como objetivo principal validar la estructura de los equipos de control de infección (ECI)
adheridos al Programa VINCat y como objetivo secundario establecer la concordancia de los recursos de 
cada centro con los requerimientos establecidos.
Investigación cualitativa consistente en un estudio etnográfico mediante observación participante durante 
los años 2008 a 2010. Los centros se estratificaron en 3 grupos según complejidad y camas. El instrumento 
de trabajo fue una entrevista semiestructurada grupal. La entrevista transcrita se envió a los informantes
para su validación. En noviembre de 2010 se envió un cuestionario sobre la dotación y el número de horas 
de dedicación de los ECI.
Durante 2008-2010 participaron en el programa 65 centros. En el año 2010, los ECI del grupo I disponían de 
una media de 2 médicos, uno con dedicación completa, y de 1 enfermera por cada 230 camas; en el grupo
II, de 1 médico a tiempo parcial y de 1 enfermera por cada 180 camas, y en el grupo III de 1 médico y de 1
enfermera por cada 98 camas, ambos a tiempo parcial. En 2010, todos los centros poseían ECI estructurado, 
comisión de infecciones operativa, representante del centro en el programa y recursos informáticos sufi-
cientes. 
Los hospitales participantes en el Programa VINCat disponen en la actualidad de una estructura de vigilan-
cia adecuada y reúnen los recursos humanos y técnicos mínimos requeridos para proporcionar datos de
alta calidad; sin embargo, los recursos humanos de los ECI no están adecuadamente consolidados. 
© 2013 Elsevier España, S.L. Todos los derechos reservados.
Validation of the structure and resources of nosocomial infection control team 
in hospitals ascribed to VINCat program in Catalonia 
A B S T R A C T
The main objective of this study was to validate the structure of the infection control team (ICT) in the
hospitals adhered to VINCat program and secondary objective was to establish the consistency of resources
of each center with the requirements established by the program. 
Qualitative research consisting of an ethnographic study using participant observation during the years 
2008-2010. The centers were stratified in three groups by complexity and beds. The instrument was a 
semistructured interview to members of the ICT. The transcription of the interview was sent to informants 
for validation. In November 2010 a questionnaire regarding human resources and number hours dedicated 
to the ICT was sent.
During 2008-2010, 65 centers had been adhered to VINCat program. In 2010, the ICT of Group I hospitals 
had a mean of two physician, one in full-time and one nurse for every 230 beds. In Group II, one physician 
part-time and one nurse per 180 beds and in Group III a physician and a nurse for every 98 beds, both part-
time. In 2010, all hospitals had a structured ICT, an operative infection committee, and a hospital member
representing the center at the program as well as enough electronic resources.
The hospitals participating in the program have now VINCat an adequate surveillance structure and meet
the minimum technical and human resources required to provide high-quality data. However human 
resources are not guaranteed. 
© 2013 Elsevier España, S.L. All rights reserved. 
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Introducción
Las infecciones relacionadas con la asistencia sanitaria constitu-
yen un importante problema por la notable morbimortalidad que 
ocasionan y el importante coste económico para el sistema sanita-
rio1. La concienciación de los profesionales, autoridades sanitarias y
usuarios hacia este problema ha comportado la implementación de 
programas de vigilancia basados en la experiencia del National 
Healthcare Safety Network2 y la aplicación de medidas de prevención 
basadas en la evidencia científica3. 
La publicación de To err is human en el año 1999, del Institute of 
Medicine, identificó la infección nosocomial como una de las prime-
ras causas prevenibles de mortalidad y enfatizó la importancia de
implantar sistemas de seguridad que mejoraran la calidad asistencial
en los centros sanitarios, basándose en el modelo de los equipos de
control de infección hospitalaria4. Se ha considerado, en este sentido, 
que los programas de vigilancia de las infecciones nosocomiales 
constituyen una de las herramientas más eficaces para abordar este
problema.
El Programa VINCat es el programa institucional de vigilancia de 
las infecciones nosocomiales en Catalunya5. Iniciado en 2006, incluye 
en la actualidad más de 65 centros públicos, concertados o privados 
de la red hospitalaria de Catalunya que participan en la recogida de
datos y análisis de 8 objetivos de vigilancia (tabla 1).
Los datos recogidos han permitido analizar y comparar las tasas
de infección de distintos indicadores a lo largo de un período prolon-
gado6-11 y establecer estrategias de prevención para los hospitales 
que presentaron tasas de infección más elevadas12.
La participación en el Programa es voluntaria. No obstante, la di-
rección del Programa exige a cada hospital disponer de una estructu-
ra de vigilancia acorde a las dimensiones del centro (tabla 2). 
Desde el centro coordinador se consideraron elementos funda-
mentales, por un lado, la proximidad con los equipos de vigilancia y,
por otro, garantizar la calidad y fiabilidad de los datos obtenidos a 
través de la validación de la estructura y los recursos de los equipos
de control de infección (ECI)13,14. 
La existencia de datos no fiables, bien porque no se reportan todos
los casos, bien porque los casos reportados no están bien cumpli-
mentados, puede ocasionar un daño irreparable a la credibilidad de 
los programas de vigilancia y cuestiona de forma notable su funcio-
namiento. A pesar de ello hay muy pocas experiencias publicadas 
relacionadas con la validación de datos15. En general, las experiencias 
recogidas se limitan a la validación de resultados relacionados con 
determinados grupos de pacientes, como los de las unidades de cui-
dados intensivos, o de determinados procedimientos quirúrgicos, 
como la experiencia reportada por los sistemas de vigilancia de Ale-
mania, Estados Unidos y Australia16-19. 
El presente estudio pretende describir la situación real de los ECI,
en función de su estructura y dotación, al solicitar la adhesión al Pro-
grama VINCat y establecer la concordancia de los recursos humanos 
y técnicos de cada centro con los requerimientos mínimos estableci-
dos por la dirección del Programa. 
Material y métodos
Investigación cualitativa consistente en un estudio etnográfico 
mediante observación participante, durante los años 2008 a 2010 en 
los hospitales adheridos al Programa VINCat. La participación en el 
Programa VINCat fue voluntaria y vinculada a un contrato programa
incentivado por el Departamento de Salud. Los hospitales participan-
tes se estratificaron en grupos según complejidad y camas: grupo I (> 
500 camas), grupo II (200-500 camas) y grupo III (> 200 camas) (ta-
bla 3). 
En el año 2005, previo a la instauración del Programa, se realizó
una encuesta de 31 ítems divididos en 4 apartados: datos del hospi-
tal, comisión de infecciones, equipos de control de la infección y pro-
grama de vigilancia. Los resultados obtenidos (tabla 4) permitieron
establecer los recursos de inicio de los hospitales participantes y es-
Tabla 1
Componentes de vigilancia de la infección nosocomial
Objetivos Periodicidad
Prevalencia de la infección nosocomial Una recogida anual de los datos de 
todos los pacientes ingresados el día de 
estudio en el centro 
Bacteriemia de catéter vascular Vigilancia anual continuada de casos
Infección de localización quirúrgica Recogida de datos de 100
procedimientos o continuada si no se 
llega a este número de intervenciones
Infección nosocomial en las UCI Incidencia 3 meses
Microorganismos de especial relevancia
epidemiológica (Staphylococcus aureus
resistente a la meticilina y Clostridium
difficile)
Incidencia anual de casos detectados en 
los servicios de microbiología
Monitorización estandarizada 
del consumo hospitalario de 
antimicrobianos
Consumo anual
Vigilancia de las infecciones 
nosocomiales en los centros 
sociosanitarios
Dos cortes anuales de los datos de 
todos los pacientes ingresados el día de 
estudio en el centro
Vigilancia de las infecciones en las 
unidades de pediatría y neonatología
Incidencia anual de bacteriemia de 
catéter en las UCI de neonatología y
pediatría
UCI: unidad de cuidados intensivos.
Tabla 2
Requerimientos mínimos establecidos para la participación en el programa VINCat
Requerimiento Características
1. Recursos básicos del equipo de
control de la infección
Enfermera a tiempo parcial (20 h) y 1
médico consultor
2. Representante al plenario Una persona elegida por el centro
3. Acceso a base de datos externa Acceso a base de datos en internet
4. Acceso a datos de microbiología Servicio de microbiología con
información diaria
Tabla 3
Características de los centros (año 2010)
> 500 camas Entre 200-500 camas < 200 camas
Número de centros 9 17 39
Número de camas de 
agudos
5.762 4.919 3.795
Número de camas en 
UCI
243 166 37
Número de camas en 
unidades coronarias
65 18 0
Servicio de hematología 8 12 12
Servicio de oncología 8 11 12
Servicio de ginecología 6 12 18
Cirugía compleja 9 15 20
Programa de trasplantes 8 1 1
Cirugía cardíaca 5 3 0
UCI: unidad de cuidados intensivos.
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tablecer el guión de una entrevista obligatoria para todos los centros
que solicitaron participar en el Programa.
El proceso de validación constó de 2 etapas de recogida de datos. 
Una primera basada en una entrevista semiestructurada grupal, en 
los propios centros, de una duración aproximada de 90 min, donde
los miembros de los equipos describían sus recursos, sus fortalezas y
limitaciones para poder realizar vigilancia en los centros. Esta entre-
vista se transcribió a un formato electrónico y se envió por correo 
electrónico a las personas que habían participado en ella para su va-
lidación. El análisis de la entrevista se realizó mediante el programa 
ATLAS-ti®. Esta información se complementó con las notas y obser-
vaciones del diario de campo.
Una segunda fase consistió en un proceso de verificación de la
dotación y las horas de dedicación de los profesionales de los hospi-
tales participantes. En el año 2010 se envió un cuestionario a cada 
ECI identificado en el Programa para que desglosaran las horas de 
dedicación a la vigilancia de todos los profesionales. 
Resultados
En el año 2010 participaron en el Programa VINCat un total de 65
centros hospitalarios de Catalunya (tabla 3). En el período 2008-2010 
se observó un incremento anual en el número de centros participan-
tes y en el número de objetivos de vigilancia en el que participó cada
centro (tabla 5). Durante el año 2008, desde el centro coordinador 
del Programa, se realizaron las entrevistas en los 47 hospitales adhe-
ridos hasta entonces; 12 durante 2009 y 6 en 2010, con lo que se
completaron las entrevistas en todos los centros participantes con un 
total de 65 hospitales de diferente complejidad. 
Mediante el análisis cualitativo de las entrevistas se establecieron 
5 categorías de análisis: a) situación interna de los ECI en la estruc-
tura del hospital; b) liderazgo del ECI en la figura del representante 
del hospital; c) legitimidad y operatividad de la comisión de infeccio-
nes; d) dotación de recursos técnicos informáticos, y e) acceso a da-
tos clínicos y microbiológicos.
El análisis de la primera categoría permitió estratificar los hospi-
tales en 3 grupos según el número de camas y su complejidad (tabla
3). El resto de categorías permitió conocer los recursos reales de que
disponían y las posibilidades de participación en los diferentes obje-
tivos.
El cuestionario posterior permitió describir los recursos de los ECI 
cuantitativamente, se identificó una media de 2 médicos dedicados
al control de la infección en el grupo I, 1 en el grupo II y 0,8 en el
grupo III. Los centros del grupo I tenían asignados 1 o 2 médicos a
dedicación completa, mientras que en el grupo II, la asignación del
médico fue de 10 h semanales y en el grupo III de 2 h, 30 min. Todos
los centros disponían de personal de enfermería dedicado a control
de infección. En el grupo I, el número de enfermeras difería mucho
en los diferentes centros, con un rango de 2 a 6 enfermeras por equi-
po. Utilizando como referencia el número de camas totales del grupo
I en el año 2010 (6.070) había una proporción de 1 enfermera por
cada 233 camas, en el grupo II la media era de 1 enfermera por cada
182 camas y en el grupo III era de 1 enfermera por cada 98 camas. En
el año 2010, 4 centros tuvieron que reducir su participación en los
objetivos del Programa al no cumplir los requisitos de los recursos
marcados por el centro coordinador.
El liderazgo es un elemento clave descrito por los participantes. La 
necesidad de identificar una persona con capacidad de liderar las
sinergias necesarias para impulsar la vigilancia de las infecciones no-
socomiales, generar cambios y estrategias de mejora en los hospita-
les apareció de forma explícita en las entrevistas. Todos los centros
tenían un representante elegido por el propio centro, que era el res-
ponsable del cumplimiento de los objetivos anuales del Programa
Tabla 4
Encuesta para conocer la situación de la vigilancia epidemiológica de la infección
nosocomial en los hospitales de la Xarxa Hospitalària d’Utilització Pública (XHUP) de
Catalunya
Ítem Resultado
Año 2005
Centros participantes 52
Existencia de comisión de infecciones 51 (95%)
Existencia de comisión de antibióticos 26 (51%)
Personal de dedicación a la vigilancia
Enfermera 35 (67%)
Médico clínico 40 (77%)
Microbiólogo 37 (71%)
Protocolos sobre infección nosocomial 50 (96%)
Programas de control de la infección en el año 2004
Vigilancia infección nosocomial global 44 (85%)
Corte de prevalencia de la infección nosocomial 46 (88%)
Tasas de infección quirúrgica 39 (76%)
Vigilancia de las bacteriemias 30 (59%)
Vigilancia de las infecciones en UCI 22 (75%)
UCI: unidad de cuidados intensivos.
Tabla 5
Participación en los objetivos del programa
Hospital > 500 camas Entre 200-500 camas < 200 camas
Año 2008 2009 2010 2008 2009 2010 2008 2009 2010
Participación en la prevalencia de las infecciones nosocomiales 7 5 9 13 13 16 26 31 38
Participación en la vigilancia de las bacteriemias de catéter 6 6 6 14 14 16 19 18 17
Participación en la vigilancia de la infección de localización
quirúrgica en procedimientos de traumatología
8 7 9 13 14 14 22 25 30
Participación en la vigilancia de la infección de localización 
quirúrgica en procedimientos de cirugía de colon
9 8 8 13 14 16 21 21 24
Participación de vigilancia en las UCI 7 8 9 12 10 14 2 3 5
Participación en la vigilancia de Staphylococcus aureus resistente a la
meticilina
9 7 8 14 14 10 15 19 22
Participación en la vigilancia de  Clostridium difficile 0 5 6 0 11 13 0 14 5
Participación en la monitorización estandarizada del consumo 
hospitalario de antimicrobianos
7 7 7 13 13 13 25 26 29
UCI: unidad de cuidados intensivos.
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VINCat acordados en la comisión de infecciones. En relación con esta, 
el 90% de los centros tenía una comisión de infecciones activa en
2008. En el 10% restante, la comisión se constituyó al incorporarse al 
Programa y en el año 2010 todos los centros tenían una comisión de
infecciones que se reunía un mínimo de 2 veces por año. En los gru-
pos I y II estas reuniones aumentaron de 4 (2008) a 6 anuales (2010). 
En el grupo III, la comisión se reunía con una periodicidad de 4 re-
uniones anuales (tabla 5).
En relación con los recursos tecnológicos, el cuestionario recogió 
datos del acceso a internet (el 100% en 2010). Durante el período de
2008 a 2010, los centros habían realizado una notable inversión en 
programas de informatización de las historias clínicas, 49 centros de
la red pública tenían en funcionamiento este sistema en el año 2010, 
53 tenían acceso a los listados quirúrgicos informatizados.
Los informes de laboratorio eran accesibles mediante correo elec-
trónico o acceso directo en todos los centros y, al realizar la encuesta
en 2010, 19 centros tenían base de datos propia de Staphylococcus
aureus resistente a la meticilina. El 25% de los hospitales, principal-
mente del grupo I, tuvo soporte administrativo. Los distintos proto-
colos de prevención de la infección nosocomial estaban escritos y 
actualizados en 60 centros (tabla 6).
Discusión
En este estudio presentamos los resultados de la estructura y los
recursos de vigilancia de la infección nosocomial destinados al Pro-
grama VINCat en los diferentes hospitales participantes en relación 
con los mínimos requeridos por la dirección del Programa. La im-
plantación del Programa VINCat ha requerido un esfuerzo de los pro-
pios hospitales para consolidar los equipos de control de la infección, 
dotando a estos equipos de los recursos humanos y técnicos necesa-
rios para llevar a cabo la vigilancia. 
Los resultados más significativos del trabajo demostraron que, al 
final del estudio, todos los centros participantes disponían de los
recursos mínimos de vigilancia establecida por el Programa, estruc-
turados en la comisión de infecciones a través de los equipos de con-
trol de infección. Esta situación era claramente mejor a la existente 
antes de la implantación del Programa, según la encuesta realizada 
en 2005. La dotación del personal sanitario dedicado a las tareas de 
vigilancia varió ampliamente de unos hospitales a otros, siendo más 
elevada en los hospitales terciarios, aunque en su conjunto las ratios 
ajustadas por estancia o número de camas eran más favorables en
los hospitales de menor tamaño; por otra parte, en estos centros la 
estabilidad de los equipos era menor y su situación laboral más frá-
gil. Sin embargo, los recursos descritos permitían realizar de forma
adecuada las labores de vigilancia según los requerimientos del Pro-
grama.
Desde la dirección del Programa se han considerado algunos as-
pectos esenciales para autorizar la participación de los hospitales en 
el Programa basándose en garantizar la fiabilidad de los datos reco-
gidos. La vigilancia epidemiológica de los diferentes indicadores del
Programa comporta la recogida de datos y su envío al centro coordi-
nador en un formato electrónico. La fiabilidad de dichos datos ha de
ser muy elevada, ya que a partir de los datos facilitados al centro
coordinador se calculan las tasas globales que incorporan a todos los 
hospitales participantes y se facilita la comparación con el mismo
centro y con otros centros. Según estas consideraciones, desde la di-
rección del Programa se estableció que podían participar en el VIN-
Cat exclusivamente los hospitales que tuvieran una comisión de in-
fecciones operativa y un equipo de control de infección acorde a las 
dimensiones del centro, y que fuera el responsable tanto de la vigi-
lancia epidemiológica como de facilitar los datos al centro coordina-
dor. Ello comportó una interrelación muy cercana entre la coordina-
ción del programa y los equipos de control de infección y la formación
en vigilancia estandarizada según la metodología del Programa de 
los diferentes miembros de los equipos de control de infección. 
La estandarización de la vigilancia con criterios de inclusión y ex-
clusión muy concretos, la inclusión de vigilancia postalta y la proxi-
midad del centro coordinador a los miembros de los equipos de con-
trol de infección hospitalarios se han considerado elementos clave 
para el éxito del Programa13,14.
El Programa VINCat contempla indicadores básicos de obligado 
cumplimiento e indicadores opcionales. Ello permite adecuar los re-
cursos de los equipos de control de infección para la realización de 
los indicadores básicos y, si es posible, algunos opcionales.
La dotación de los equipos de control de infección ha ocasionado 
numerosas discusiones15,16. La complejidad de la asistencia sanitaria 
actual no es comparable a la de hace pocas décadas, como también 
ha evolucionado mucho la vigilancia epidemiológica desde un obje-
tivo de vigilancia global que requería de numerosos esfuerzos a una 
vigilancia por objetivos más dirigida y adecuada a unos recursos más 
limitados. Sin embargo llama la atención que entre hospitales de si-
milares características los recursos varíen de forma muy notable. Ello 
refleja, en parte, la implicación de las diferentes direcciones hospita-
larias en facilitar los recursos necesarios para el equipo de control de
infección.
La determinación de los recursos humanos necesarios para reali-
zar una vigilancia de calidad debe seguir criterios individualizados 
por centro, valorando la complejidad, las estancias hospitalarias y los 
objetivos marcados por la comisión de infecciones. La asignación de 
Tabla 6
Recursos de los centros participantes (año 2010)
Hospital
> 500 camas
Entre
200-500 camas
< 200 camas
Número de centros 9 17 39
Representante del hospital 9 17 39
Comisión de infecciones 9 17 37
Reuniones anuales de la 
comisión
6 5 4
Número de médicos de control 
de la infección
17 16 29
Número de horas de dedicación 
exclusiva de los médicos por
semana
37 10 2
Número de médicos con 
doctorado relacionado con la
infección nosocomial
12 2 0
Número de enfermeras 
de control de la infección 
nosocomial
26 28 39
Número de horas de dedicación 
exclusiva de enfermería por 
semana
37 25 7
Número de enfermeras con
posgrado en la infección 
nosocomial
10 12 3
Número de microbiólogos 8 14 12
Acceso a internet 9 16 39
Base de datos propias 
Staphylococcus aureus resistente 
a la meticilina
9 8 2
Acceso listados quirúrgicos 
informatizados
9 16 28
Acceso electrónico a laboratorio 9 17 39
Historia clínica informatizada 9 14 26
Soporte administrativo 7 8 8
Protocolos de prevención de la 
infección nosocomial
9 16 35
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los profesionales de control de la infección en función del número de
camas no refleja la variabilidad de los centros catalanes y su especi-
ficidad.
Los resultados de las entrevistas nos permiten tener una imagen 
de cómo está estructurada la vigilancia de la infección nosocomial en 
Catalunya y ha permitido una clasificación en 3 grupos de hospitales 
de características relativamente similares. Esta clasificación ha sido 
de utilidad para cada centro porque facilita la comparación entre
centros y la implementación de estrategias de prevención. El progra-
ma en el año 2008 con 2 años de funcionamiento había pasado de los 
9 hospitales del programa originario (VINICS) a los 58 que recogieron
datos ese año. Durante el año 2010, el total de hospitales llegó a 65
centros; la elevada adhesión voluntaria de los centros de Catalunya 
al Programa VINCat fue progresiva y relacionada con la difusión de la 
información del Programa realizada desde el centro coordinador, y a 
utilidad potencial que tenía para cada centro conocer las tasas de 
infección de los diferentes indicadores del Programa. 
La implementación de un programa de vigilancia de las infeccio-
nes nosocomiales en los hospitales de agudos de Catalunya ha sido 
un éxito de participación. El Programa ha tenido un impacto directo 
sobre los centros, que en mayor o menor medida han realizado un 
esfuerzo para consolidar los equipos de control de la infección dotan-
do a estos equipos de los recursos humanos y técnicos necesarios
para llevar a cabo la vigilancia según los patrones establecidos por el
Programa VINCat. 
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S U M M A R Y
Background: Surgical site infection (SSI) after colorectal procedures represents a
measurable quality indicator of a healthcare system. There is an increasing interest in
comparing SSI rates between different hospitals and countries: however, the variability of
the data regarding the incidence of SSI makes this comparison difﬁcult. For the purposes of
evaluation, data collection must be standardized and must include reliable post-discharge
surveillance (PDS).
Aim: To determine impact and risk factors for PDS SSI after elective colorectal surgery.
Methods: VINCat is a nosocomial infection surveillance programme in Catalonia, Spain.
Between 2007 and 2011, 52 hospitals joined the programme. Hospitals performed active,
prospective, standardized surveillance of elective colorectal resection. PDS was imple-
mented by a multimodal approach and was mandatory within the ﬁrst 30 days after surgery.
Findings: During the study period, 13,661 elective colorectal procedures were included.
SSI was diagnosed in 2826 (20.7%) patients, of whom 22.5% during PDS; of these, 52%
required readmission. Patients with PDS SSI were younger (odds ratio: 1.57; 95% conﬁ-
dence interval: 1.29e1.91), predominantly female (1.40; 1.16e1.69), had more frequently
undergone endoscopic procedures (1.56; 1.30e1.88) and had more incisional SSI (1.88;
1.54e2.28) than patients with in-hospital SSI.
Conclusion: SSI rates in elective colorectal procedures at VINCat hospitals were inside the
higher range of those reported by other national programmes. PDS SSI increased the
overall rate of SSI, had a signiﬁcant clinical impact, and accounted for almost a quarter of
SSI. Younger age and laparoscopic procedures were the most relevant risk factors. Stan-
dardized multimodal PDS should be implemented for hospitals performing surveillance of
colorectal surgery.
ª 2013 The Healthcare Infection Society. Published by Elsevier Ltd. All rights reserved.
* Corresponding author. Address: VINCat Program, Department of Heath, Hospital Universitari de Bellvitge, Feixa Llarga, sn, 08907 Hospitalet de
Llobregat, Barcelona, Spain. Tel.: þ34 932607383; fax: þ34 932607274.
E-mail address: mpujol@bellvitgehospital.cat (M. Pujol).
Available online at www.sciencedirect.com
Journal of Hospital Infection
journal homepage: www.elsevierhealth.com/journals / jhin
0195-6701/$ e see front matter ª 2013 The Healthcare Infection Society. Published by Elsevier Ltd. All rights reserved.
http://dx.doi.org/10.1016/j.jhin.2013.11.004
Journal of Hospital Infection 86 (2014) 127e132
Introduction
Surgical site infection (SSI) is a major cause of morbidity and
mortality. Surveillance of SSI rates is undertaken in hospitals as
a quality of care indicator by comparing data among surgeons,
institutions, and other surveillance systems.1e3
However, the interpretation of differences among SSI rates
should be approached with caution because of the variations in
the methodologies used and in the quality of surveillance.4,5
Traditionally, surveillance has focused on inpatients and usually
ends when the patient has left hospital; it thus underestimates
SSI rates by failing to identify infections after discharge.6 More-
over, the current trend towards shortening hospital stays in-
creases the probability that SSI may develop after discharge and
be undetected by infection control personnel.
Colorectal surgery is performed in most hospitals and is
associated with the highest rates of SSI among elective surgical
procedures. SSI in colorectal surgery has a high mortality rate
and high hospital costs, and creates considerable concern
amongst users regarding the safety of the healthcare system.7,8
Incidence rates of SSI in colorectal procedures published by
national surveillance programmes vary widely, from less than
5% to almost 20%, and not all of them performed active post-
discharge surveillance (PDS) for 30 days.9e12 We analysed the
data obtained from the prospective surveillance of elective
colorectal surgery in a large cohort of VINCat hospitals, aiming
ﬁrst to establish the impact of a multimodal PDS system and
second to determine risk factors for PDS SSI during a 5-year
period.
Methods
Patients and setting
The VINCat Program was adopted by the Catalan Health
Service in 2006 to provide a uniﬁed surveillance system of
nosocomial infections in acute care hospitals for a population
of 6.5 million inhabitants in Catalonia, Spain.13 It is based on
the National Healthcare Safety Network (NHSN) model.12 All
participating hospitals reported data voluntarily and received
feedback once a year. During the study period the number of
participating hospitals joining the Program increased from 37 in
2007 to 52 in 2011, with a total of 12,947 hospital beds in 2011.
Hospitals were classiﬁed according to number of beds into
three groups: group 1: 500 hospital beds; group 2: 200e500
beds; group 3: 200 beds.
All participating hospitals had adequate infrastructure to
perform active and continuous yearly surveillance of elective
colorectal surgery.14 The staff performing surveillance had
received training in the VINCat surveillance methodology to
ensure the collection of homogeneous, accurate data. An
infection control nurse (ICN) is assigned to detect and follow up
all elective colorectal procedures, with a time allocation of
about 5 h per week.
For large group 1 hospitals a minimum of 100 consecutive
procedures per year was required. Small hospitals with fewer
than ten procedures per year were not included. Participating
hospitals recorded the data on an Internet-based database.
Inclusion criteria were patients undergoing elective colon or
rectal resection as a sole procedure. The three main exclusion
criteria were: (i) other simultaneous surgical procedures in
addition to intestinal resection (e.g. resection of liver metas-
tases); (ii) secondary peritonitis observed during initial surgical
procedure (e.g. perforated neoplasm with abscess); (iii)
emergency surgical procedures.
Follow-up and PDS
Patients were followed up by trained infection control staff.
Active mandatory PDS was performed up to day 30 post surgery
by a multimodal approach including all the following items: (i)
electronic review of clinical records (primary and secondary
care); (ii) checking readmissions; (iii) checking emergency
visits; (iv) reviewing microbiological and radiological data
within the period of PDS.
Standardized data collection included age, sex, American
Society of Anesthesiologists physical status score (ASA), surgi-
cal risk index category according to the US National Nosocomial
Infections Surveillance (NNIS) system criteria, date and
duration of surgery, laparoscopic surgery, wound classiﬁcation,
date of SSI, site of infection (superﬁcial or deep incisional
and organ/space), microbiology, date of discharge and
readmission.
SSI was deﬁned according to the US Centers for Disease
Control and Prevention deﬁnitions.15
Statistical analysis
Data were summarized as frequencies and proportions for
categorical variables or as medians and interquartile range
(IQR) for continuous variables.
Infection rates were expressed as cumulative incidence,
that is, the crude percentage of operations resulting in SSI/
number of surgery procedures. Data were also stratiﬁed by
year, risk index category, hospital group and SSI type. To
identify risk factors associated with PDS SSI, logistic analysis
was performed. Variables with P < 0.10 in univariate analysis
were included in multivariate analysis. Adequacy of ﬁnal model
was tested with Hosmer and Lemeshow goodness of ﬁt. All tests
were two-tailed and P < 0.05 was considered statistically sig-
niﬁcant. Data were analysed with SPSS 15.0.
Results
From 2007 to 2011, 13,661 patients with elective colorectal
surgery were prospectively surveyed. Characteristics of pa-
tients, procedures and cumulative rate of SSI are shown in
Table I. Median age (IQR) was 71 years (61e78) and 39% of
patients were female. Mean duration of surgery (IQR) was
160min (120e210), 61% of patients had an ASA score of IeII,
and 56% had an NNIS risk index of e1 or 0.
Of the 13,661 patients, 2826 [20.7%; 95% conﬁdence interval
(CI): 20.0e21.3] developed SSI. Among these infections, 1194
(42%) were superﬁcial incisional, 535 (19%) deep incisional and
1094 (39%) organ/space. Cumulative SSI rates according to
hospital group are shown in Figure 1. The highest SSI rates were
observed in the higher NNIS risk categories (Figure 2).
SSI was diagnosed in-hospital in 2191 (77.5%) of the 2826
patients with the condition and during PDS in 635 (22.5%) pa-
tients. Of the latter group, 329 (52%) required readmission. The
comparison of in-hospital and PDS SSI rates according to type of
infection is shown in Figure 3. Median time from surgery to
E. Limo´n et al. / Journal of Hospital Infection 86 (2014) 127e132128
infection was 7 days (IQR: 5e9) for in-hospital SSI and 14 days
(IQR: 10e19) for PDS SSI.
The comparison of patients with PDS SSI and patients with
non-PDS SSI is shown in Table II. The multivariate analysis
revealed that patients with PDS SSI were signiﬁcantly younger
(odds ratio: 1.57; 95% CI: 1.29e1.91), presented a larger pro-
portion of females (1.40; 1.16e1.69), had more frequently
undergone endoscopic procedures (1.56; 1.30e1.88) and pre-
sented mainly incisional SSI (1.88; 1.54e2.28) by comparison
with patients with in-hospital SSI.
Discussion
Our experience emphasizes the importance of performing
standardized surveillance of SSI after colorectal procedures,
including strict PDS, in order to determine accurate rates of
infections and to allow comparisons with other hospitals and
surveillance programmes. Results from VINCat including 5 years
of prospective surveillance of patients who underwent elective
colorectal surgery showed a cumulative SSI rate of 20.7%.
Among these infections, 22.5% were diagnosed after discharge;
of these, half had deep incisional or organ/space infections.
The highest rates of SSI including organ/space infections were
found in patients with high NNIS scores.
Patients with elective surgical procedures involving colon or
rectal resection alone and without peritonitis at the time of
surgery are included in VINCat.14 As these criteria rule out
20e30% of colorectal procedures at a high risk of developing SSI
infection, one would expect lower infection rates than in other
surveillance programmes.9e12 However, SSI rates among colo-
rectal procedures in VINCat are towards the higher range of
those reported in the literature. There may be several reasons
for these results. First, in VINCat, the expert surveillance of SSI
by a trained ICN in close contact with the Coordinator Centre
vouches for the reliability of the data; this close contact has
been reported as a key factor for successful programmes.16
Furthermore, in VINCat superﬁcial incisional SSI were
included, which represent at least a quarter of the total
numbers but have little clinical impact. Finally, the inclusion of
strict mandatory PDS has increased the overall rate of in-
fections by almost a quarter.
Other strategies, such as the reporting of SSI by surgeons,
may be controversial. Considerable disagreement between
surgeons and ICNs has recently been described in relation to
the diagnosis of SSI infection.17 The strengths of our method-
ology are the prospective surveillance system and the close
relationship between surgical teams and the ICN in charge of
surveillance. Data regarding SSI infections reported by ICN to
the co-ordinating centre are discussed with the surgeons. As a
result, a high level of agreement is reached among all pro-
fessionals involved.
Post-discharge surveillance has been recognized as an
important component in SSI surveillance, but it has only
recently been included in most surveillance programmes, and
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Figure 1. Cumulative surgical site infection (SSI) rates in elective colorectal surgery according to hospital group. VINCat Program
2007e2011.
Table I
Clinical characteristics of 13,661 patients
Age (years), median (IQR) 71 (61e78)
Female 5586 (39%)
Laparoscopic surgery 5381 (39%)
Length of surgery (min), median (IQR) 160 (120e210)
ASA physical status scorea (IeII) 8355 (61%)
NNIS risk index (M-0) 7655 (56%)
Overall SSI 2826 (20.7%)
Superﬁcial incisional 1194 (42%)
Deep incisional 535 (19%)
Organ/space
SSI diagnosis 1094 (39%)
In hospital 2191/2826 (77.5%)
Post discharge 635/2826 (22.5%)
Readmission 329/635 (52%)
IQR, interquartile range; ASA, American Society of Anesthesiology;
NNIS, National Nosocomial Infections Surveillance system; SSI, sur-
gical site infection.
a In 88 cases these data were unknown (<1%).
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as yet there are no speciﬁc tools or a standardized method-
ology.18e20 The VINCat Program has included strict mandatory
and standardized PDS since 2007. It recommends the active
review of medical records, readmissions, emergency visits,
microbiological results and radiology in order to ensure that all
PDS infections at 30 days after surgery are recorded. This
approach is straightforward, does not require extra resources
except those relating to staff training, and can easily be
generalized to other surveillance systems. However, the
methodology to be used for post-discharge SSI surveillance is
not standardized and will depend on the characteristics of each
country’s healthcare system. For example, other programmes
include monitoring of antibiotic consumption or the use of
questionnaires submitted to physicians or patients to aid SSI
surveillance, though, in our opinion, the usefulness of these
practices is unclear.21
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Figure 2. Cumulative surgical site infection (SSI) rates in elective colorectal surgery by National Nosocomial Infections Surveillance risk
index category. VINCat Program 2007e2011.
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Figure 3. Cumulative surgical site infection (SSI) type rates in
elective colorectal surgery by site of diagnoses. VINCat Program
2007e2011.
Table II
Multivariate analysis of risk factors for post-discharge surveillance surgical site infection (PDS SSI)
Non-PDS SSI
(N ¼ 2191)
PDS SSI
(N ¼ 635)
P-valuea OR (95% CI)
Age <75 years (N ¼ 1770) 1326 (60%) 444 (70%) <0.001 1.57 (1.29e1.91)
Female (N ¼ 958) 709 (32%) 249 (39%) 0.001 1.40 (1.16e1.69)
Endoscopy (N ¼ 927) 672 (31%) 255 (40%) <0.001 1.56 (1.30e1.88)
Length of surgery >p75b (N ¼ 1192) 941 (43%) 251 (39%) 0.12 e
ASA 3 (N ¼ 1246) 990 (45%) 256 (40%) 0.03 1.00 (0.77e1.24)
NNIS risk 1 (N ¼ 1516) 1217 (55%) 299 (47%) <0.001 1.15 (0.94e1.41)
Incisional SSIc (N ¼ 1728) 1273 (58%) 455 (72%) <0.001 1.88 (1.54e2.28)
Gram-positive bacteria (N ¼ 804)d 636 (29%) 168 (26%) 0.2 e
Gram-negative bacteria (N ¼ 1448)d 1218 (56%) 230 (36%) <0.001
Staphylococcus aureus (N ¼ 141)d 87 (4%) 54 (8%) <0.001
Antimicrobial prophylaxis (N ¼ 2523) 1954 (89%) 569 (90%) 0.7 e
Group 1 hospitals (N ¼ 1003) 781 (36%) 222 (35%) 0.7 e
OR, odds ratio; CI, conﬁdence interval; ASA, American Society of Anesthesiology; NNIS, National Nosocomial Infections Surveillance system.
a Univariate analysis.
b Greater than 75th percentile for the duration of surgery.
c Incisional SSI included superﬁcial and deep infection.
d Microbiology was not considered in the multivariate analysis (Hosmer and Lemeshow test: P ¼ 0.77).
E. Limo´n et al. / Journal of Hospital Infection 86 (2014) 127e132130
It is worth noting that in VINCat 50% of PDS SSI were deep
incisional or organ/space infections. Most PDS SSI previously
reported have been superﬁcial incisional, and some authors
have suggested that the increase in the SSI rate recorded by
PDS is predominantly due to the higher frequency of the diag-
nosis of superﬁcial incisional infections.22e24 However, this is
not our experience. Analysis of the usefulness of different PDS
methods for SSI in different surgical procedures on the basis of
PREZIES (Netherlands surveillance) data showed that active
PDS and intensity increased the overall SSI detection rate
compared with passive PDS.9 The increasing trend towards
shorter hospital stays may favour a progressive rise in SSI rates
detected after discharge.
Risk factors for SSI in colon surgery have been extensively
studied, but the risk of post-discharge SSI has not received the
same level of attention.25,26 The results of our study suggest
that younger patients, females and patients undergoing
endoscopic procedures are at a higher risk for PDS SSI. Young
patients with endoscopic procedures are discharged earlier
than older patients with open procedures. In this scenario,
surgical infections are more likely to develop after discharge.
Our study has some limitations. Superﬁcial SSI not leading to
a visit to the emergency department or even readmissions may
be not identiﬁed by the PDS method applied, although the high
incidence of these infections in our series does not suggest that
this is a problem. Currently the VINCat Program is conducting a
validation of the results of the surveillance of colorectal sur-
gery. Although preliminary data show a high correlation be-
tween the data reported by registers and those validated by
the auditors, conﬁrming a high reliability of these data, vali-
dation is not ﬁnished and therefore is not published.
In conclusion, SSI rates in colorectal procedures among
VINCat hospitals were inside the higher range of those in other
reported programmes. PDS SSI increased the rate of SSI, had a
signiﬁcant clinical impact and accounted for almost a quarter
of overall SSI. Risk factors deriving from inpatient surveillance
can be misleading; post-discharge surveillance highlights an
otherwise-overlooked group of SSI among younger patients and
patients undergoing endoscopic surgery. Standardized multi-
modal PDS should be implemented for hospitals performing
surveillance of colorectal surgery.
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Appendix
Vincat Program: Hospital Universitari Arnau de Vilanova (D.
Castellana, Fernando Barcenilla); Hospital Universitari Joan
XXIII (G. Garcia, R. Antu´nez); Hospital Tortosa Verge de la Cinta
(J. Rebull, M.F. Domenech); Hospital Doctor Josep Trueta de
Girona (D. Domenech, D. Garcia); Hospital Viladecans (A. Le´r-
ida, L. Martin); Hospital Germans Trias I Pujol (B. Oller, N.
Sopena); Hospital Universitari Vall d’Hebron (B. Almirante, C.
Ferrer); Hospital Sant Joan de Deu de Manresa (R. Pe´rez, F.
Obradors); Centre Medic Delfos (G. Mestre, C. Berbel); Clinica
Girona (P. Serrat, E. Palau); Hospital Clinic de Barcelona (M.I.
Iborra, M. Zaragoza); Hospital Comarcal de Blanes (A´. Garcia);
Hospital de Campdeva`nol (L. Grabulosa, F. Perica`s); Fundacio´
Hospital de Figueres (M.C. Burgas, P. Girbal); Hospital General
de l’Hospitalet (M. Gonzalez, M.L. Villegas); Hospital Dos de
Maig (L. Ferrer, M.J. Moreno); Hospital Universitari Mutua de
Terrassa (C. Nicola´s, A. Navarro); Fundacio Sant Hospital La Seu
d’Urgell (J. Angas, M.T. Ros); Fundacio´ Hospital Esperit Sant (A.
Smithson, C. Porro´n); Hospital Comarcal Mora d’Ebre (M. Nolla,
M. Rovira); Hospital de Palamos (L.R. Escudero, M. Conde);
Fundacio´ Hospital de Puigcerda` (J.J. Espinosa, G. Serrate);
Corporacio´ Sanita`ria del Parc Taulı´ (L. Falgueras, I. Ferna´ndez);
Hospital General Del Parc Sanitari Sant Joan de Deu (A.J. Cruz,
V. Ferrer Dı´az de Brito); Hospital de Sant Celoni (I. Pen˜a, C.
Agustı´); Consorci Sanitari de Terrassa (L. Pagespetit, M.A.
Santamarı´a); Consorci Hospitalari de Vic e Hospital General de
Vic (J. Rifa`, A. Pinyana); Imas e Hospital del Mar (M. Herranz,
M.J. Gil); Hospital Comarcal del Pallars (J.M. Beltran, E. San-
jurjo); Fundacio´ Hospitale Asil de Granollers (R.M. Vazquez, J.
Cuquet); Hospital Municipal de Badalona (M.A´. Morcillo, R.
Herna´ndez); Fundacio´ Hospital Reside`ncia Sant Camil (X.
Errando, E. Moreno); Hospital Sant Jaume Calella (R. Ferrer, A.
Casas); Fundacio´ Pu´blica Hospital Sant Jaume d’Olot (C.
Ramos, I. Roura); Hospital Universitari Sant Joan de Reus (A.F.
Lo´pez, A. Castro); Hospital Sant Joan de Deu de Martorell (A`.
Pe´rez, J. Espinach); Hospital de Sant Pau I. Santa Tecla (D.
Castander); Hospital de Sant Rafael (J.C. Paradin˜eiro, M. Cla-
ro´s); Hospital Santa Caterina de Girona (M. Jofre´); Hospital
Santa Maria de Lleida (I. Montardit, R. Batlle); Fundacio´ de
Gestio´ Sanita`ria Hospital Santa Creu I Sant Pau (A. Cotura, V.
Pomar, J. Lo´pez-Contreras); Hospital Universitari Quiron Dex-
eus (P. de La Cruz, L. Aguilar); Gestio´ Pius Hospital Valls (J.
Calbet, S. Sabate´); Hospital Plato (C. Montilla, R. Camps);
Capio Hospital Universitari Sagrat Cor (R.M. Garcia Penche,
M.R. Coll); Clinica del Ponent e Alianc¸a de Lleida (S. Caro, D.
Ginesta); Clinica Terres de l’Ebre (T. Dome´nech, J.C. Gisbert);
Fundacio´ Privada Hospital de Mollet (E. Redo´n, J.M. Tricas);
Consorci Sanitari de l’Anoia (A. Marro´n, M. Brugues); H.
Comarcal de l’Alt Penede´s (S. Martinez, M. Cusco´); Hospital de
Mataro (O. Estrada, E. Vidal); Hospital General de Catalunya (J.
Roura, A`. Colomer); Hospital de Barcelona (M. Calsina, M.
Vaque´); Hospital del Vendrell (M. Guillemat, E.C. Armengol);
Hospital Sant Joan Despi-Moises Brogi (B. Vila`, A. Garcia).
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A B S T R A C T
The VINCat Program is an institutional surveillance program for hospital-acquired infections developed in 
the healthcare institutions of Catalonia, Spain. The program includes the monitoring of various compo-
nents of hospital-acquired infection, among which is catheter-related bloodstream infection (CRBSI). The 
aim of this study was to describe the frequency of CRBSI in hospitals participating in the VINCat Program 
over a period of 4 years (2007-2010).
The monitoring of the CRBSI component is carried out continuously in all inpatient units by performing a
daily assessment of all blood culture results issued by the Microbiology Laboratories. Precise definitions are 
used for CRBSI, and adjusted rates are expressed per 1,000 days of hospitalization, hospital size and type of 
catheter. The rates of CRBSI in catheters used for parenteral nutrition are adjusted and expressed per 1,000 
days of device use. The aggregate data of the total period are shown in percentiles (10%, 25%, 50% or me-
dian, 75%, and 90%). 
From 2007 to 2010, a total of 2977 episodes of CRBSI were reported in 40 hospitals participating in the 
VINCat Program. The cumulative incidence of CRBSI has been 0.26 episodes per 1,000 days of hospitaliza-
tion (CI95% 0.2 to 0.3). The overall incidence varied depending on hospital size: 0.36‰ for hospitals in 
Group I (>500 beds), 0.17‰ for Group II (200-500 beds), and 0.09‰ for Group III (<200 beds). 76% of the 
episodes were associated with central venous catheters (CVC), 19% of the episodes with peripheral venous 
catheters (PVC), and the remaining 5% with peripherally inserted CVCs (PICC). The most common orga-
nisms causing CRBSI were staphylococci, the group Klebsiella, Serratia and Enterobacter, Candida spp., and
Pseudomonas aeruginosa. There are important differences in the etiology of CRBSI in relation to these varia-
bles. During the reporting period, a significant reduction (38.1%, CI95%, 29.0-46.0%) of CRBSI rates have 
been observed in Group I hospitals.
CRBSI surveillance is an important element of the VINCat Program, offering to us the possibility of establis-
hing standard values  for this component and implementing intervention strategies for its reduction.
© 2012 Elsevier España, S.L. All rights reserved.
Vigilancia de bacteriemias relacionadas con el uso de catéteres venosos 
en los hospitales de Cataluña. Resultados del Programa VINCat (2007-2010)
R E S U M E N
El Programa VINCat es un programa institucional de vigilancia de las infecciones nosocomiales desarrollado 
en el ámbito de las instituciones sanitarias de Cataluña, España. En el programa se incluye la vigilancia de 
diferentes componentes, entre los que se encuentran las bacteriemias relacionadas con el uso de catéteres 
venosos (BRCV). El objetivo de este estudio ha sido aportar las frecuencias de este componente en los
hospitales participantes del Programa VINCat durante un período de 4 años (2007-2010).
La vigilancia de este componente se realiza de manera continuada en todas las unidades de hospitalización,
mediante la evaluación diaria de todos los resultados de los hemocultivos emitidos por los laboratorios de 
*Corresponding author.
E-mail: balmiran@vhebron.net (B. Almirante).
A detailed list of the members is available at additional data of the electronic version of the supplement.
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Introduction
Catheter-related bloodstream Infections (CRBSI) are among the 
most frequently found hospital-acquired infections.1,2 In specific 
settings of the hospital, such as intensive care units (ICUs), this type 
of infection has been related with substantial morbidity, attributable 
mortality, and relevant added healthcare costs.3,4
Although the true incidence of CRBSI is not well known, it is 
estimated that in the U.S. during the year 2002 a total of 250,000 
episodes may have occurred, with an attributable mortality ranging 
between 12% and 25% (over 30,000 deaths), and an added cost 
estimated to range from 3,000 US$ to 56,167 US$ per episode.5 Most 
of these incidences of CRBSI are associated with the presence of a 
central venous catheter (CVC) and the stay of patients in ICUs6, 
although in recent years the importance of the problem has also 
been reported in inpatient conventional units7-9 and with other types 
of catheters, such as peripheral venous catheters (PVC) or central 
venous peripherally-inserted CVCs (PICC), which have significant use 
outside the ICUs.10,11
Surveillance programs for the prevention of CRBSI —principally 
aimed at the implementation of a bundle of easy-to-apply preventive 
measures, in conjunction with educational campaigns for staff— 
have had a significant impact in reducing CRBSI in the ICUs.12,13 Strict 
adherence to the recommendations made has facilitated a 70% 
reduction in the frequency of episodes of CRBSI in U.S. ICUs. In 2009, 
the estimated number of CRBSI episodes was 18,000, a reduction of 
58% compared with the data from 2001.14
In Spain, since 1994 there has been a specific program of 
surveillance of device-associated infections acquired during stays in 
ICUs (named ENVIN·UCI), with more than 100 hospitals participating 
in the surveillance program.15 However, to date no information has 
been available about the frequency of CRBSI in conventional hospital 
wards. In 2006, the VINCat Program of surveillance of nosocomial 
infections was begun, with the main objective of reducing the 
frequency of these infections through continuous active monitoring. 
A key objective of the VINCat Program is continuous monitoring of 
CRBSI in the entire hospital and in all types of venous catheters (with 
the exception of permanent CVC, Port-a-Cath® type devices), utilizing 
a system based on reports of positive blood cultures from the 
Microbiology Lab of each participating institution.16
This article reports the primary results from this indicator, as 
collected by hospitals participating in the VINCat Program, and as 
analyzed in the Coordinator Center during its first 4-year period 
(2007-2010).
Setting
Data for this study were reported to the VINCat Program 
between January 2007 and December 2010. The component blood 
stream related with the use of venous catheters is monitored at all 
participating hospitals using a continuous monitoring system that 
is integrated into the VINCat Program, and is based on daily 
reports from the Microbiology Lab of positive blood cultures of 
hospitalized patients older than 18 years. Participation in this 
indicator is voluntary, but since 2007 the VINCat Program has 
provided data from approximately 40 hospitals each year, 35 of 
them continuously, dating from the beginning of the surveillance 
period.
Hospitals participating in the VINCat Program are classified into 
three categories with regard to the number of beds available for 
hospitalization: more than 500 beds (Group I), between 200 and 500 
beds (Group II), and fewer than 200 beds (Group III). There are two 
single-specialty hospitals included in the program.
Methodology and procedures
In the VINCat Program, the surveillance of bloodstream infections 
associated with the use of venous catheters is carried out continuously 
throughout the year and prospectively in all the wards, including 
those attending critically ill patients. Because of the difficulty of 
diagnosing catheter-related bloodstream infection, the nosocomial 
infection surveillance team must have experience with monitoring 
this condition. This team is responsible both for the prospective 
detection of cases and for the collection of data. 
The results and the comparisons are presented at general clinical 
sessions in the hospitals, and specifically in the wards with the 
highest rates of infection. The annual incidence rates are compared 
with the hospitals’ records from previous years, and with the 
aggregate data compiled in the VINCat Program. The detection of 
cases is based on the daily evaluation of all patients with positive 
blood cultures. This information is provided to the surveillance 
team by the Microbiology Laboratory at each hospital. The 
application of precise definitions allows the identification of 
bloodstream infections associated with the use of venous catheters. 
The incidence rates of bloodstream infection are adjusted to the 
number of overall hospital stays and to the stays in the ward in 
which each case is detected. 
microbiología. Se utilizan unas definiciones precisas de bacteriemia relacionada con el uso de los catéteres 
vasculares y se expresan las tasas ajustadas por 1.000 días de hospitalización, por tamaño de hospital y por 
tipo de catéter. En los catéteres utilizados para la nutrición parenteral las tasas se ajustan por 1.000 días de 
uso del dispositivo para esta indicación terapéutica. Los datos agregados del período total se desglosan en 
interquartiles (10, 25, 50% o mediana, 75 y 90%).
Desde 2007 hasta 2010 se ha detectado un total de 2.977 episodios de BRCV en los 40 hospitales 
participantes en el Programa VINCat. La incidencia acumulada de la BRCV ha sido de 0,26 episodios por 
1.000 días de hospitalización (IC del 95%, 0,2-0,3). La incidencia global fue diferente en función del tamaño 
del hospital: 0,36‰ para hospitales del grupo I (> 500 camas), 0,17‰ para los del grupo II (200-500 camas) 
y 0,09‰ para los del grupo III (< 200 camas). El 76% de los episodios se asoció a los catéteres venosos 
centrales (CVC), el 19% a los catéteres venosos periféricos y el 5% restante a los CVC de inserción periférica.
Los microorganismos más frecuentes causantes de BRCV fueron los estafilococos, el grupo Klebsiella, Serratia
y Enterobacter, Candida spp. y Pseudomonas aeruginosa. Existen importantes diferencias en la etiología de la 
BRCV en relación con las diferentes variables analizadas. Durante el período analizado se ha observado una 
disminución importante (38,1%; IC del 95%, 29-46) de las tasas de BRCV en los hospitales del grupo I.
La vigilancia de las BRCV es un elemento relevante en el Programa VINCat por la posibilidad de establecer 
los valores estándar de este componente y para poder implementar estrategias de intervención para su 
reducción.
© 2012 Elsevier España, S.L. Todos los derechos reservados.
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Basic indicators and calculation of the rates
The basic indicator of the surveillance of bloodstream infection is 
the incidence of venous catheter-related bloodstream infection (VC-
BSI), including and grouping together those related to CVC, PICC and 
PVC catheters. This indicator should be evaluated at all the 
participating hospitals. In hospitals that use parenteral nutrition 
(PN), a second basic indicator is calculated for the rate of bloodstream
infection associated with the venous catheter used for parenteral 
nutrition (PN-BSI). 
The annual incidence of BSI is calculated using the following 
formula: 
VC-BSI = Total no. of bloodstream infections detected in 1 year x 
1,000 / Hospital stays
The annual incidence of PN-BSI will be calculated using the 
following formula:
PN-BSI = No. of episodes of PN-BSI x 1,000 / Total days of use of the 
catheter for PN
Venous catheter-related bloodstream infection: data compilation
a) Population under surveillance
The population under surveillance comprises all patients aged 18 
or over who are hospitalized for longer than 48 hours. The following
are not included in the study: 
• Outpatients with CVCs (used for hemodialysis, home PN, or 
chemotherapy), with a hospital stay of less than 48 hours at the time 
of detection of BSI-CVC. 
• Patients in whom BSI-CVC is detected in outpatient care 
(especially those who receive home PN, treatment with hemodialysis 
or therapy with cytostatics or immunosuppressive agents). 
b) Study period
The follow-up period each year will be from 1 January to 31
December. This means that the data for each full year should be
available during the first trimester of the following year. This is an 
indicator of continued surveillance throughout the year.
c) Definitions
c.1) Type of catheter
Central venous catheter: a catheter inserted in a subclavian,
jugular or femoral vein, percutaneously (with or without tunneling),
for the administration of fluids, medication, PN or renal clearance 
therapies. Fully implanted catheters (type Port-a-Cath®) are not
included in the surveillance program. 
Peripherally inserted central venous catheter: a catheter 
inserted percutaneously through a vein in the forearm (usually a 
basilica vein). Its distal end reaches the right heart cavities. These 
catheters are generally used in the same way as conventional 
CVCs. 
Catheter for PN: any CVC or PICC used for the administration of 
PN during the week prior to the detection of the bloodstream
infection. If one of the lumens of a multiple-lumen catheter is used 
for PN, the bloodstream infection will always be considered as related
to this use. 
Peripheral venous catheter: short or medium-length catheter 
inserted percutaneously in a peripheral location (normally arm or 
forearm). 
c.2) Venous catheter-related bloodstream infection
This type of infection is defined as the detection of the growth of 
bacteria, yeasts or fungi in a patient utilizing a venous catheter, with 
at least one set of blood cultures performed with blood obtained 
from a peripheral vein (in the case of habitual skin-colonizing 
microorganisms, such as coagulase-negative Staphylococci species, at 
least two sets of positive blood cultures are required). These cultures 
must be associated with clinical manifestations of infection (fever, 
chills and/or hypotension) and the absence of an apparent source of 
the bloodstream infection other than the catheter. 
These conditions must be accompanied by one or more of the 
following: a) semi-quantitative culture (>15 colony forming units 
[CFU] per catheter segment) or quantitative culture (>103 CFU per 
catheter segment), with detection of the same microorganism as in 
the blood cultures obtained from the peripheral blood (at least 
identical species and, if possible, with a similar susceptibility 
pattern); b) quantitative blood cultures with detection of the same 
microorganism, with a difference of 5:1 or greater between the blood
obtained from any of the lumens of a venous catheter and that 
obtained from a peripheral vein by puncture; c) difference in time to 
positivity of the blood cultures of above two hours between the
cultures obtained from a peripheral vein and that obtained from the
lumen of a venous catheter; d) presence of signs of inflammation or 
purulent secretions in the insertion point or in the subcutaneous 
tunnel of a venous catheter. A culture of the secretion showing 
growth of the microorganism detected in the blood cultures is also 
useful; and, e) resolution of clinical signs and symptoms after the 
withdrawal of a CVC or a PICC with or without appropriate antibiotic 
treatment (this will be accepted as a condition if it was not possible 
to perform the above conditions). For the clinical diagnosis of 
peripheral venous catheter-related bloodstream infection, the 
presence of signs of phlebitis is required (induration, pain or signs of 
inflammation at the insertion point or in the trajectory of the 
catheter).
Results
Of the 39 participating hospitals, 6 belonged to Group I (15.4%), 15 
to Group II (38.5%), 16 to Group III (41%) and 2 were single-specialty
centers (5.1%). During the whole period of surveillance a total of 
2,977 episodes of CRBSI were reported, over a period of 11,671,959 
patient-days (overall rate of episodes/1,000 patient-days 0.26, 95%CI 
0.2 to 0.3). Table 1 summarizes the distribution of pooled means and 
the key percentiles of CRBSI rates, adjusted by 1,000 patient-days
and by hospital type. The median rates were 0.36 episodes in Group 
I hospitals, 0.17 episodes in Group II hospitals, 0.09 episodes in Group 
III hospitals, and 0.12 episodes in single-specialty hospitals.
A total of 740 episodes (25%) of CRBSI were associated with 
catheters used for the administration of PN (at least one of the 
catheter lumens). The median rate of CRBSI in this type of catheter
was 1.57 episodes/1,000 catheter-days (percentile 25th-75th 0-3.7).
A total of 2,276 episodes (76.5% of the total cohort) of CRBSI were 
reported as associated with a CVC, 142 episodes (4.7%) associated 
with a PICC, and 559 episodes (18.8%) associated with a PVC. In 
Tables 2, 3, and 4 the distribution of pooled means and key percentile 
rates of CRBSI related to each type of catheter are detailed, adjusted 
by 1,000 patient-days and hospital size. The median rate for central 
venous CRBSI were 0.29 episodes/1,000 patient-days in Group I 
hospitals, 0.12 episodes in Group II hospitals, 0.04 episodes in Group
III hospitals, and 0.06 episodes in single-specialty hospitals (Table 2). 
The median rate for peripherally inserted central CRBSI were 0.003 
episodes/1,000 patient-days in Group I hospitals, and 0 episodes in
the rest of institutions (Table 3). The median rate for peripheral 
venous CRBSI were 0.05 episodes/1,000 patient-days in Group I 
hospitals, 0.03 episodes in Group II hospitals, 0 episodes in Group III
hospitals, and 0.06 episodes in single-specialty hospitals.
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Overall, 34% of the episodes of CRBSI were reported as affecting 
patients admitted to ICUs, 36% to patients admitted to medical wards, 
and the remaining 30% to patients admitted to surgical wards. The 
median rates of CRBSI were 1.83 episodes/1,000 patient-days in ICU
patients, 0.22 episodes in patients admitted to medical wards, and 
0.18 in patients admitted to surgical wards.
The most frequent microorganisms causing CRBSI are shown in 
Figure 1. Overall, CNS, Staphylococcus aureus, Klebsiella, Enterobacter
and Serratia group (KSE group), Candida spp., and Pseudomonas
aeruginosa were the etiological agents of CRBSI in 93% of the episodes. 
In Table 5 the etiological distribution of CRBSI with regard to the
hospital size, the type of catheter, the vein localization of the catheter, 
and hospital ward are detailed. The frequencies of CRBSI caused by 
gram-negative rods (GNR) were higher in venous catheters inserted 
in the femoral veins, and in patients admitted to critical care units. 
The frequencies of CRBSI caused by gram-positive cocci (GPC) were 
higher in PVC, and in patients admitted to medical or surgical wards. 
No relevant differences were observed with regard to the frequencies 
of CRBSI caused by yeasts (Table 5).
The trends in CRBSI aggregated rates adjusted by hospital size 
are depicted in Figure 2. In Group I hospitals, the median aggregated 
rate of CRBSI decreased from 0.54 episodes/1,000 patient-days in 
2007 to 0.33 episodes/1,000 patient-days; this signifies a 38.1% 
(CI95% 29.0-46.0%) rate reduction. The trend of the median rates for 
the entire period was statistically significant (P<.00001 by the 
Mantel-Haenszel test for temporal tendencies). No relevant 
differences were detected in the trend of median rates in Group II 
and Group III hospitals.
Table 1
Pooled means and key percentiles of the distribution of catheter-related bloodstream infections (CRBSI) rates, adjusted by 1,000 patient-days (VINCat Program 2007-2010)
Percentile
No. of hospitals* No. of CRBSI Patient-days Pooled means CRBSI
rate (±SD)
Range 10th 25th 50th, Median 75th 90th
Hospital size
>500 beds 21 1,757 4,513,798 0.38 ± 0.18 0.10-0.67 0.17 0.2 0.36 0.48 0.66
200-500 beds 57 933 4,898,561 0.18 ± 0.10 0.03-0.48 0.06 0.1 0.17 0.24 0.32
<200 beds 60 192 2,071,929 0.10 ± 0.07 0.02-0.31 0.03 0.05 0.09 0.16 0.18
Single-specialty 7 95 187,711 0.50 ± 0.56 0.03-1.25 0.03 0.05 0.12 0.98 1.21
*Cummulative numbers of participating hospitals through the entire surveillance period
Table 2
Pooled means and key percentiles of the distribution of central venous catheter-related bloodstream infections (CRBSI) rates, adjusted by 1,000 patient-days (VINCat Program
2007-2010)
Percentile
No. of CRBSI Patient-days Pooled means CRBSI rate (±SD) Range 10th 25th 50th, Median 75th 90th
Hospital size
>500 beds 1,362 4,513,797 0.29 ± 0.15 0.08-0.62 0.1 0.17 0.29 0.36 0.49
200-500 beds 731 4,898,561 0.14 ± 0.08 0.01-0.41 0.04 0.07 0.12 0.18 0.26
<200 beds 115 2,071,929 0.05 ± 0.05 0-0.19 0 0.03 0.04 0.07 0.12
Single-specialty 68 187,711 0.32 ± 0.37 0-0.79 0.02 0.03 0.06 0.67 0.76
Table 3
Pooled means and key percentiles of the distribution of peripheral inserted central venous catheter-related bloodstream infections (CRBSI) rates, adjusted by 1,000 patient-
days (VINCat Program 2007-2010)
Percentile
No. of CRBSI Patient-days Pooled means CRBSI rate (±SD) Range 10th 25th 50th, Median 75th 90th
Hospital size
>500 beds 110 2,418,474 0.04 ± 0.03 0-0.08 0.01 0.01 0.03 0.06 0.07
200-500 beds 21 2,590,196 0.01 ± 0.01 0-0.07 0 0 0 0.01 0.03
<200 beds 8 1,036,906 0.01 ± 0.03 0-0.16 0 0 0 0.02 0.03
Single-specialty 3 123,228 0.03 ± 0.04 0-0.10 0 0 0 0.05 0.08
Table 4
Pooled means and key percentiles of the distribution of peripheral venous catheter-related bloodstream infections (CRBSI) rates, adjusted by 1,000 patient-days (VINCat 
Program 2007-2010)
Percentile
No. of CRBSI Patient-days Pooled means CRBSI rate (±SD) Range 10th 25th 50th, Median 75th 90th
Hospital size
>500 beds 275 4,380,266 0.05 ± 0.04 0-0.12 0.01 0.02 0.05 0.09 0.10
200-500 beds 182 4,515,215 0.04 ± 0.04 0-0.17 0 0.01 0.03 0.06 0.08
<200 beds 72 2,071,929 0.04 ± 0.05 0-0.18 0 0 0 0.07 0.12
Single-specialty 30 187,711 0.15 ± 0.17 0-0.45 0 0.03 0.06 0.23 0.35
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Discussion
This article presents the results of the VINCat Program, which is
based on continuous monitoring of bacteremia associated with
vascular catheters in all patients admitted to health institutions in
Catalonia between 2007 and 2011. In most institutional surveillance
programs, the CRBSI component is limited to areas of critical care
patients; rarely have experiences been published regarding the 
incidence of CRBSI in patients hospitalized in other hospital areas. 
Where they have been published, these experiences address only the
monitoring of CVC-related bacteremia.7,8,17 In our program, 68% of the 
episodes were detected in patients hospitalized outside of the critical
care area, and 24% of the total was associated with the use of PVC or 
PICC.
This surveillance program is unique because of the rigorous 
methodology used for the detection of cases and the continuous 
monitoring system, which is based on daily assessment by qualified 
personnel of all patients with reports of positive blood cultures 
issued by the Microbiology Laboratory. These circumstances do not 
allow easy comparisons with other surveillance programs regarding 
the frequency of bacteremia acquired from catheters. Most programs 
are based on regular evaluation of the frequency of bacteremia 
associated with CVC, adjusted for days of use of these devices.7,17
Monitoring throughout the hospital, including all venous catheters 
with risk, does not allow the use of a methodology based on
monitoring of patients with these devices, so as a result the frequency
adjustment has been set depending on the stays in the hospital,
similar to the previously published British experience.2
In a recent study, a community hospital in our country reported 
that the surveillance carried out in a standardized manner on patients 
with CVC offered a frequency of bacteremia-related episodes slightly 
higher than that observed when surveillance was based on monitoring
of patients with positive blood cultures.18 However, in most health
institutions, continued monitoring of all patients with venous 
catheters would require the use of a great deal of resources and 
would thus need to demonstrate cost-effectiveness for its 
implementation.
Several studies have evaluated the rates of BSI among inpatients 
with CVCs.7,19,20 In a prospective cohort study of one American 
teaching hospital, the CRBSI rates were similar between ICU medical 
wards and medical wards (5.7 episodes/1,000 catheter-days versus 
5.2 episodes/1,000 catheter-days). However, the device-utilization
ratio was considerably lower than those of medical ICUs.19 Another 
study from the German Nosocomial Infection Surveillance Study (the 
DEVICE-KISS module) reported that the CRBSI rate in a non-ICU 
setting (4.3 episodes/1,000 catheter-days) was clearly higher than the
rate detected in the surveillance system from ICUs (1.8 episodes/1,000 
catheter-days)7. In the 2010 National Healthcare Safety Network 
(NHSN) report, there are several differences in the central line BSI 
rates between wards and ICUs depending on the types of units and 
the teaching status of the facility. However, the pooled mean of the 
central line BSI rates for medical-surgical wards was slightly lower 
than the rate reported for medical-surgical ICUs.17 In the VINCat 
Program, the overall CRBSI rate was 0.26 episodes/1,000 patient-days, 
and no comparison is possible with other surveillance programs.
The characteristics and size of the hospitals are very important in 
the frequency of CRBSI, as has been reported in various studies.2,17 The 
larger university hospitals have a markedly higher frequency than
those observed in smaller hospitals or in facilities without teaching 
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Figure 1. Etiological agents of 2860 episodes of catheter-related bloodstream infection
(VINCat Program 2007-2010). K/S/E: Klebsiella spp., Serratia spp., and Enterobacter spp. 
Group; CNS: coagulase-negative staphylococci.
Table 5
Etiological distribution of CRBSI in relation to hospital size, type of catheter, vein 
localization of catheter, and hospital ward (VINCat Program 2007-2010)
GNR No. (%) GPC No. (%) Yeasts No. (%)
Hospital size
>500 beds 439 (26) 1163 (68) 105 (6)
200–500 beds 198 (23) 614 (70) 66 (7) 66 (7)
<200 beds 48 (29) 108 (65) 10 (6) 10 (6)
Single-specialty 5 (5) 90 (93) 2 (2)
Type of catheter
CVC 546 (25) 1471 (68) 145 (7)
PICC 59 (26) 146 (62) 28 (12)
PVC 85 (19) 358 (79) 10 (2)
Vein localization of catheter
Subclavian vein 228 (20) 823 (73) 73 (7)
Jugular vein 133 (23) 393 (70) 38 (7)
Femoral vein 172 (38) 242 (54) 34 (8)
Antecubital vein 145 (22) 470 (72) 35 (6)
Other 10 (18) 43 (77) 3 (5)
Hospital ward
Medical wards 175 (17) 804 (78) 47 (5)
Surgical wards 169 (20) 613 (71) 75 (9)
Critical care units 346 (36) 558 (56) 61 (6)
CVC: central venous catheter; CRBSI: catheter-related bloodstream infection; GNR: 
gram-negative rods; GPC: gram-positive cocci; PICC: peripherally-inserted central 
venous catheter; PVC: peripheral venous catheter.
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Figure 2. Trends in catheter-related blood stream infection aggregated rates adjusted 
by hospital size (VINCat Program 2007-2010).
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activities. In the VINCat Program we can clearly see these frequency 
differences, depending on the size of the hospital. The frequency of 
CRBSI related to CVCs and the PICCs are higher in Group I hospitals
(university-affiliated facilities with over 500 beds), in relation to 
smaller hospitals. However, the frequencies of CRBSI associated with 
the PVCs are similar in all facilities. In British hospitals, the frequency 
of CRBSI is more than doubled in teaching hospitals compared with 
nonteaching hospitals2. This may determine the adoption of various 
preventive strategies based on the size of the health institutions and 
the type of device that would be targeted to them.
Gram-positive bacteria are the most common etiologic agents of 
CRBSI, producing about two-thirds of the episodes.5 The importance
of other microorganisms has been highlighted recently in one paper, 
which reported that up to 25% of the episodes may be caused by 
various species of GNR, often with multiple resistance to antibiotics,
and more than 5% are caused by yeast.21 In our study, we can analyze 
the frequency of various etiological agents of CRBSI in our
environment and establish some risk factors. Patients with CVCs 
inserted into the femoral veins and those admitted to critical care
areas have higher frequencies of CRBSI caused by GNR. Knowledge of 
the risk factors for CRBSI caused by species other than the GPC may 
contribute to the selection of appropriate empirical therapies in
patients with clinical suspicion of this infection.
Surveillance programs of hospital-acquired infections allow us to
know in detail the frequencies of the most common infections, and 
to implement strategies targeted at preventing them. Recently, it has 
been published that as many as 65%-70% of the cases of CRBSI may
be preventable with current evidence-based strategies.22 In the 
United States it is estimated that between 2001 and 2009 the number
of CRBSI episodes in ICU patients declined from 43,000 episodes to 
18,000 episodes (a 58% reduction), representing (in 2009) up to 
6,000 lives and US$ 414 million in potential excess healthcare costs 
saved14. Preventive strategies, applied systematically23,24 through an 
intervention program based on training, education, surveillance, and 
implementation of a selective group of evidence-based preventive
measures, have demonstrated the preventability of these infections 
in ICUs.12,13
The effectiveness of the implementation of these intervention
programs outside of the ICU patients has not been validated to 
date. In a selected group of hospitals participating in the VINCat 
Program, the impact of a multimodal intervention program for 
reducing CRBSI in conventional hospital wards has been assessed. The 
overall mean CRBSI incidence decreased from 0.30 episodes/1,000 
patient-days in 2009 to 0.25 episodes/1,000 patient-days in 2010 (P = 
.04), and the mean incidence of CRBSI associated with CVC decreased 
from 1.77 episodes/1,000 patient-days to 1.24 episodes/1,000 patient-
days (P= .003). The mean incidence in PVC remained unchanged.25 A
similar experience of reductions in central-line-associated BSI in two 
community hospitals has recently been published.26
In Group I hospitals of the VINCat Program, throughout the entire 
surveillance period, a significant reduction of 38.1% in the aggregated 
median rates of CRBSI has been detected. The systematic application 
of specific intervention programs in the ICUs of these hospitals
(named the Bacteremia Zero Program)27 and the diffusion of the 
comparative results of the monitoring of this indicator to professionals 
involved in the care of vascular catheters, associated with educational
programs specific to each institution, may have contributed 
significantly to reducing the frequency of these infections. We need
to generalize these preventive strategies to all hospitals of the VINCat
Program to try to obtain this reduction in all health institutions in 
Catalonia.
In summary, the implementation of a surveillance program of 
CRBSI in hospitals in Catalonia, using a standardized methodology, 
has provided data on the frequency of this infection and the
dissemination of the methodology to professionals involved in the 
use of catheters. The results have allowed the application of 
preventive measures aimed at the reduction and eventual 
eradication of CRBSI in certain areas of the hospital, or in some 
institutions.
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A B S T R A C T
The VINCat Program is a standardized surveillance program of healthcare infections in Catalonia, Spain. 
This program includes monitoring of surgical site infections (SSI) of elective colorectal surgery. The aim of 
this study was to define SSI rates in colorectal surgery among VINCat hospitals over a period of 4 years. 
We included consecutive elective colorectal interventions performed in VINCat hospitals from 2007 to 
2010. Follow-up visits were performed 30 days after surgery. Prospective monitoring of SSI in colorectal
surgery was performed according to standardized VINCat methodology. SSI was defined according to the 
Centers for Disease Control (CDC) and surgical risk factors according to the National Healthcare Safety 
Network (NHSN) classification. 
From 2007 to 2010, 49 centers performed 10,104 surgical procedures. The cumulative incidence of SSI was
20.8% (95% CI: 20.03-21.63). The annual cumulative SSI incidence rate did not vary significantly over the 
study period; however, there were significant differences among hospital infection rates. The relative
frequency of organ-space infection increased from 25% in 2007 to 40% in 2010 (p<0.001). Laparoscopic 
surgery also increased (28% in 2007 to 42% in 2010, p<0.001). However, no changes were observed in mean 
surgery duration, ASA score and degree of surgical contamination. 
The VINCat Program incorporated a large number of Catalan hospitals that participated in standardized 
monitoring of colorectal surgery. The cumulative incidence rate of SSI for colorectal surgery was 20.8%, 
although there were large variations between hospitals.
© 2012 Elsevier España, S.L. All rights reserved.
Monitorización de la infección de localización quirúrgica en cirugía colorrectal
electiva. Resultados del Programa VINCat (2007-2010)
R E S U M E N
El VINCat es un programa estandarizado de vigilancia de las infecciones nosocomiales en Cataluña, España. 
Este programa incluye la monitorización de la infección de localización quirúrgica (ILQ) en la cirugía de 
colon. El objetivo de este estudio ha sido establecer las tasas de ILQ en cirugía colorrectal en los hospitales 
del Programa VINCat en un período de 4 años.
Se han incluido las intervenciones electivas en cirugía colorrectal practicadas en los hospitales del VINCat 
desde 2007 a 2010, con un seguimiento de 30 días desde la intervención. La vigilancia de la ILQ se realizó 
de acuerdo a la metodología estandarizada del programa. Se definió ILQ de acuerdo a los criterios de los 
Centers for Disease Control (CDC) y el riesgo quirúrgico de acuerdo a la clasificación del National Healthca-
re Safety Network (NHSN).
Durante el período 2007-2010, 49 hospitales incluyeron 10.104 procedimientos quirúrgicos. La incidencia
acumulada de ILQ fue del 20,8% (IC del 95%, 20,03-21,63). La incidencia anual no varió significativamente a 
lo largo del período de estudio; sin embargo, se observaron diferencias muy marcadas en las tasas de infec-
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Introduction
Surgical site infection (SSI) is the most common postoperative 
complication and is the leading cause of nosocomial infection in 
many centers.1 Colorectal surgery infection significantly increases 
morbidity and mortality, which results in longer hospital stays and 
greater patient, hospital and healthcare system costs.2,3 To reduce the 
incidence of these complications, there has been a significant 
development of quality programs and surveillance systems such as 
the VINCat Program.4 The objective of this program is the surveillance, 
prevention and reduction of nosocomial infections in the Catalan 
hospital network, through the monitoring of various indicators. SSI 
surveillance covers most major surgical procedures performed in 
hospitals, both in their frequency and healthcare system impact.5
Elective colorectal surgery is a frequent surgical procedure practiced 
in most hospitals that has a high infection risk due the clean-
contaminated nature of the surgery. The aim of this study is to report 
SSI rates for elective colorectal surgery in hospitals participating in 
the VINCat Program over a four-year period.
Material and Methods
Study period and participating centers
Forty-nine of the 66 hospitals participating in the VINCat Program 
were included in the analysis. Prospective surveillance was performed 
by the infection control team (ECI) of each hospital to ensure 
appropriate data collection. Hospitals were stratified into 3 groups 
based on size: Group 1, more than 500 beds (8 centers); Group 2,
200-500 beds (16 centers) and Group 3, less than 200 beds (25
centers). The surveillance period lasted from January 2007 to
December 2010.
Surveillance
The methodology used in the surveillance of SSIs is described in
the VINcat Program manual6 and is similar to other international 
reference programs, such as the National Healthcare Safety Network 
(NHSN)6,7. Monitoring of colorectal surgery was performed 
prospectively and continued until a minimum of 100 interventions 
per year were monitored or continuously throughout the year if the 
center did not reach this figure. Hospitals with less than 10 
interventions per year were excluded. Table 1 shows the inclusion 
and exclusion criteria for colorectal surgery. Surveillance was
mandatory for a period of 30 days after surgery. Monitoring during
hospitalization and post-discharge was performed with a 
standardized methodology (Table 2).
Definitions
SSI was defined according to the Centers for Disease Control 
(CDC)8 and was stratified into categories of surgical procedures (-1 to
3) according to the risk of surgical infection defined by the NHSN.8
Results
During the period 2007-2010, SSI surveillance was performed on 
10,104 elective colorectal procedures from 49 centers. The cumulative
incidence of SSI was 20.8% (95% CI: 20.03-21.63). The general 
characteristics of the population and the annual incidence of SSI 
during the study period are described in Table 3. There was a higher
participation of hospitals throughout the study period and, 
consequently, a larger number of procedures per year were included. 
There were no significant differences in terms of age, sex, appropriate 
surgical prophylaxis and average length of intervention; however, 
there was a trend towards increased ASA score >1 from 36% in 2007 
to 39% in 2010 and in the percentage of laparoscopic surgeries from
28% to 42%, respectively. Due to the increase in laparoscopic surgery,
there was a decrease in the National Nosocomial Infection Surveillance 
(NNIS) risk index, although this decrease did not involve significant
changes in the annual rates of SSI, which were approximately 21%.
Table 4 shows the SSI rates distributed by percentile and adjusted by 
NNIS risk index. Table 5 displays SSI rates by hospital group. SSI rates 
ción entre hospitales. La frecuencia relativa de infección de órgano o espacio se incrementó desde el 25% en 
2007 hasta el 40% en 2010 (p < 0,001). La cirugía laparoscópica también se incrementó (del 28% en 2007 al 
42% en 2010; p < 0,001). Sin embargo, no se observaron cambios en la duración media de la cirugía, la clasi-
ficación ASA y el grado de contaminación de la cirugía.
El Programa VINCat incorpora un elevado número de hospitales de Cataluña que participan en la vigilancia 
estandarizada de la cirugía colorrectal. La incidencia acumulada de ILQ en cirugía colorrectal fue del 20,8%, 
aunque se observaron amplias variaciones entre hospitales.
© 2012 Elsevier España, S.L. Todos los derechos reservados.
Table 1
Inclusion and exclusion criteria for colorectal surgery surveillance in the VINCat 
Program
Inclusion criteria
Colon or rectal elective surgery
Minimum of 100 procedures per year per hospital or continuous monitoring 
throughout the year for those centers that perform less than 100 procedures per 
year
Exclusion criteria
Peritonitis at the time of intervention (we excluded patients who underwent 
“dirty” surgery)
Patients who underwent multiple procedures during the same surgery, for 
example resection of liver metastases
Centers that performed less than 10 surgical procedures annually
Centers that have not been able to ensure prospective surveillance during 
hospitalization or effective monitoring of cases within 30 days of the intervention
Table 2
Methodology of colorectal surgery monitoring in the VINCat Program
During hospitalization
From the day of surgery until hospital discharge: active monitoring of surgical site
infection signs by a periodic visit (every 2-3 days) and review of the following 
items:
• Nursing clinical courses/oral information provided to doctors and nurses
• Temperature chart of patient
• Antibiotic treatments
• Washing of surgical wound
• Review of microbiology cultures and complementary radiological examinations
Post-discharge surveillance
Comprises a period of 30 days from the intervention. The post-discharge 
follow-up includes: 
• Control of readmissions (Required)
• Control of the consultations at the Emergency Department (Required)
• Review of outpatient clinical course of the surgical team (Required)
• Review of the radiological procedures and microbiological cultures (Required)
• Phone control (Optional)
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were slightly higher in Group 1 hospitals (>500 beds), although the
variability of SSI rates in all 49 hospitals (Fig. 1) and within hospital
groups (Fig. 2) was large. However, cumulative annual rates by NNIS 
risk index were similar throughout the study period (Fig. 3).
Discussion
This paper presents the results of 4 years’ worth of surveillance of 
elective colorectal surgery infection performed by the VINCat 
Program. Most Catalan hospitals participated in the VINCat Program, 
and there were notable differences in complexity, size and funding 
among the hospitals.4 Patients who were included in this study were
therefore representative of current surgical colorectal programs
practiced in Catalan hospitals. The minor variations observed over 
the study period, especially in patient characteristics, reinforce the
strength of the data. The variations also reveal the effort exerted by 
program managers to ensure a high level of training of infection 
control teams dedicated to monitoring surgery infections, as well as 
the efforts of the infection control teams to follow surveillance 
guidelines according to the standards of the VINCat Program.9
Standardization of routine surveillance, following the NHNS 
methodology with high specificity of the inclusion / exclusion criteria 
and mandatory post-discharge follow up, has contributed to 
homogeneous annual results that have a high level of consistency.10
Table 3
Colorectal surgery characteristics and surgical site infections annual rates of the VINCat Program (2007-2010)
2007 37 centers 2008 43 centers 2009 44 centers 2010 49 centers Overall
Number of surgeries 2.090 2.533 2.772 2.709 10.104
Age, years (SD) 69 (12) 69 (12) 69 (12) 69 (12) 69 (12)
Sex, male/female (%) 59/41 58/42 60/40 58/42 59/41
Adequate surgical prophylaxis (%) 91 93 93 92 93
Mean duration of intervention, minutes (SD) 170 (84) 171 (72) 168 (74) 172 (71) 170 (75)
ASA score >1 (%) 36 37 36 39 37
Laparoscopy (%) 28 31 39 42.5 36
NNISS ≥1 (%) 52 47 42 42 45
SSI (%) 21.4 19.2 21.4 21.4 20.8
SSI superficial incisional (%) 51 42 43 42 44
SSI deep incisional (%) 24 22 15 18 19
Organ/space (%) 25 36 42 40 37
ASA: physical status classification score; NNISS: National Nosocomial Infection Surveillance System risk index; SD: standard deviation; SSI: surgical site infection.
Table 4
Cumulative average and surgical site infections rate distribution by percentile in colorectal surgery 
NNISS score No. hospitals No. surgeries No.infections Mean SSI (%) Percentile
10% 25% 50% (median) 75% 90%
-1 47 1086 132 12.2 0.0 0.0 9.6 20.0 33.3
0 49 4385 794 18.1 8.9 12.8 19.0 23.2 31.0
1 49 3638 869 23.9 10.5 15.9 24.1 31.1 36.0
2 49 913 298 32.6 14.3 22.9 33.3 41.4 57.9
NNIS: National Nosocomial Infection Surveillance System risk index; SSI: surgical site infection. 
Table 5
Average and percentiles of surgical site infections in colorectal surgery (overall and by hospital groups)
Overall VINCat Program Group 1 >500 beds Group 2 200-500 beds Group 3 <200 beds
No. centers 49 8 16 25
No. surgeries 10104 3317 3887 2900
Mean SSI (SD) 21% (6.9) 22.4% (4.6) 20.5% (7.6) 20.8% (7.3)
Percentiles 
10 10.8 15.6 9.6 11.3
25 15.3 19.2 13.3 14.1
50 (median) 21 21.5 21.3 21
75 25.8 27.3 26.3 25.8
90 31.5 29.1 32.4 32.4
SSI: surgical site infection; SD: standard deviation.
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There are some important aspects worth highlighting in our 
results. The colorectal surgery infection rate in our study was 
significantly higher than rates reported by other surveillance 
programs with similar characteristics, which is all the more
interesting considering that the VINCat Program includes only 
scheduled clean-contaminated elective surgery procedures.11
However, our annual SSI rates over the study period were very 
similar, which suggests that the situation in Spain in different from 
that of other countries. Although it is difficult to explain this
discrepancy with other European programs, the monitoring 
methodology used in the VINCat Program, which includes systematic 
patient monitoring during admission and discharge, may favor a 
49 hospitals
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Figure 1. SSI rates in elective colorectal surgery (2007-2010).
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Figure 2. SSI rates in elective colorectal surgery by type of hospital (2007-2010).
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higher SSI incidence rate compare to other programs that do not 
perform strict post-discharge surveillance. It is important to note 
that, up to now, most surgical surveillance programs did not include
post-discharge surveillance in the calculation of infection rates. 
Reported infection rates that occur after discharge, which can vary 
according to the type of surgical procedure, can reach up to 30% of 
total infection cases.13 Moreover, our SSI rate is similar to that 
reported by a multicenter study in the same environment.12 Some 
studies have suggested that monitoring of surgical infections 
significantly reduces infection rates.14 It is clear that information on
surgical infection rates and comparisons with similar centers 
stimulates the introduction of prevention measures.15 However, SSI
rates in elective colon surgery from our program did not improve 
over the long study period and therefore do not support this 
hypothesis. Nevertheless, is important to note that although the 
directors of the program have not implemented any specific 
preventive interventions for reducing surgical infection rates, the, 
hospitals are likely taking preventive actions whose effects should be 
evident soon. The consistently high surgical infection rates over the 
years suggest that, in addition to monitoring and periodic delivery of 
information to surgical teams, specific preventive measures need to 
be implemented. This is no easy task, however, because measures
that reduce infection rates in one center may not be applicable in 
another. The recently published implementation of a set of measures 
for preventing SSI in colorectal surgery has not had a significant
impact on infection rates.12,16,17 There is an urgent need, therefore, to 
determine our surgical infection rates and establish effective 
measures in our environment that contribute to a significant 
reduction of SSI.
One of the most striking results of this study, which is rarely 
discussed in the literature, is the remarkable variation in SSI rates 
among hospitals, even when stratified by groups with similar 
characteristics (Figs. 1 and 2). As shown in Figure 1, the cumulative 
incidence rates of SSI in colon surgery can vary by almost 30 points.
Centers with SSI above the 75% percentile can be considered to have
serious problems with colorectal surgery infection, while hospitals
with rates below 25% percentile may have a surveillance problem in 
their failure to properly detect surgical infections.
Colorectal surgery has been regarded as a single procedure. 
However, it is now well established that colon surgery rates are lower 
than those for rectal procedures.18 Since 2011, the VINCat Program
has collected colon and rectal surgery procedures clearly 
differentiated.
Another interesting aspect of this study was the correlation 
between the NNIS risk index and infection rates. In our experience,
this correlation has been very strong and therefore this index is still
a good predictor of SSI risk.19
In colorectal surgery, organ/space infections need to be 
differentiated from incisional infections since the organ/space impact
on morbidity, mortality and the use of health resources is much
higher.20 This differentiation can help significantly in avoiding the 
bias caused by the inclusion (or not) of mild superficial incisional 
infections, which are sometimes detected after discharge. In order to 
compare SSI rates between institutions and hospital groups, organ/
space infections should be considered separately from incisional
infections. In addition, organ/space colorectal infection depends on 
both the host characteristics and the surgical technique, and all
possible options should be considered in order to reduce the 
incidence of serious infections.21,22
In summary, detailed knowledge of infection rates in colorectal 
procedures may help us implement strategies for preventing and 
reducing the incidence of this important complication.
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A B S T R A C T
The VINCat Program is a system for epidemiological surveillance of healthcare-related infections in which 
the majority of Catalan hospitals participate. It has a specific module for surgical site infections (SSI) 
surveillance. Primary hip and knee arthroplasties are basic indicators of the program due to their high
frequency and the important morbidity of SSI of these sites. Results are presented for surgical site infection 
(SSI) surveillance of primary hip and knee arthroplasties for the first three years of the VINCat Program.
The program requires SSI surveillance to be performed in a standardized, prospective and continuous 
manner by an infection control team from the centers. With primary arthroplasties, as with all procedures
involving implants, the surveillance is maintained for 1 year after the intervention. The VINCat Program
uses the SSI definitions of the Centers for Disease Control (CDC) and patients are stratified by surgical risk, 
following the classification of the National Healthcare Safety Network (NHSN).
During the period 2007-2009, 51 Catalan hospitals participated in the SSI surveillance of prosthetic 
orthopedic surgery. The overall SSI rate in the interventions for total primary hip prosthesis (7,804 
procedures) was 3.0% (IC 95%: 2.6-3.4) and for total primary knee prosthesis (16,781 procedures) was 3.3% 
(IC95%: 3.0-3.6).
During the period 2007-2009, the overall SSI rates for total primary hip and knee arthroplasty were higher 
than those published by some surveillance systems in our environment. There were significant differences
in the infection rates by procedure and in those adjusted by risk among the different hospitals. 
© 2012 Elsevier España, S.L. All rights reserved.
Vigilancia epidemiológica de la infección de localización quirúrgica tras 
artroplastia primaria de cadera y rodilla durante el período 2007-2009: informe 
del Programa VINCat
R E S U M E N
El Programa VINCat es un sistema de vigilancia epidemiológica de las infecciones relacionadas con la aten-
ción sanitaria en el que participan la mayoría de los hospitales catalanes. El programa cuenta con un módu-
lo específico para la vigilancia de las infecciones de localización quirúrgica (ILQ). Las artroplastias primarias 
de cadera y de rodilla son indicadores básicos del programa por su alta frecuencia y por la importante mor-
bilidad que tienen las ILQ asociadas a estos procedimientos. En el presente artículo se presentan los resul-
tados de la vigilancia epidemiológica de las infecciones de localización quirúrgica asociadas a las artroplas-
tias primarias de cadera y de rodilla durante los primeros 3 años del Programa VINCat.
El programa exige a los centros que la vigilancia de la infección de localización quirúrgica se realice forma 
estandarizada, prospectiva y continuada por los equipos de control de las infecciones. Con las artroplastias 
primarias, al igual que sucede con el resto de los procedimientos que exigen la colocación de un implante, 
la vigilancia se prolonga durante un año desde la fecha de la intervención quirúrgica. El Programa VINCat 
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Introduction
Surgical site infections (SSI) are healthcare-related infections of 
particular importance due to their frequency, their morbidity and
mortality, the high healthcare costs that they generate1,2 and because
to a large extent they are preventable. SSI associated with knee and 
hip prosthetic orthopedic surgery are an important clinical problem 
because patients with prosthesis infections require prolonged 
antibiotic treatments, frequently require reintervention and it is
occasionally necessary to remove and replace the prosthesis. This 
means that patients have very long hospital stays and periods of 
incapacity and/or of limitations of their quality of life3. For all of 
these reasons, SSI associated with prosthetic orthopedic surgery 
represents a considerable increase in our country’s healthcare costs. 
Epidemiological surveillance systems for hospital-acquired 
infections tend to include modules to monitor surgical site infections,
making it possible to analyze the trends of the infections associated 
with each procedure, to compare the incidence of infections adjusted
by surgical risk among hospitals with similar characteristics, and to 
prioritize and assess the effectiveness of the interventions designed
to improve prevention of SSI. In relation to territorial surveillance
systems, such as VINCat, the aggregate data helps healthcare planners 
to prioritize their interventions.
The VINCat Program4 was established in 2006 with the objective 
of epidemiological surveillance of hospital-acquired infections in the
hospital network of Catalonia by means of various outcome and 
process indicators. In 2007 a standardized hospital-acquired infection 
surveillance system was introduced, to which 66 hospitals currently
belong, the majority of them providing services to the national health 
system. The surveillance of SSI by the VINCat Program includes the
surgical procedures with the greatest clinical importance, as defined
by the frequency of the procedure or by the morbi-mortality of the 
infections associated with it.5 The surgical procedures in the SSI 
surveillance module of the VINCat Program are classified as basic 
procedures whose surveillance is highly recommended, and optional 
procedures in which the centers decide whether they want to 
participate. Total primary hip and knee arthroplasties are basic 
procedures and therefore almost all of the hospitals belonging to 
VINCat Program have participated in these two objectives. This 
article describes the epidemiology of surgical site infection associated 
with primary hip and knee arthroplasties in patients treated in the 
hospitals belonging to the VINCat Program in the period from 2007 
to 2009.
Patients and Methods
Population and period of the study
Patients included in this study underwent primary elective 
surgery for total hip or knee arthroplasty in one of the hospitals 
belonging to the VINCat Program and those who were reported by 
their hospitals to the Coordinating Center following the guidelines in 
the surveillance section. The criteria for inclusion were: scheduled 
elective surgery for first prosthetic replacement. The criteria for 
exclusion were: patients from centers in which less than 10 annual 
interventions were performed for this specific surgical procedure,
and those from hospitals that could not guarantee prospective 
surveillance with effective monitoring of one year from the
intervention. Patients undergoing these procedures and candidates
for SSI surveillance are declared by the hospitals to the program after 
hospital discharge, using a web application. The period of study was
from 1 January 2007 to 31 December 2009.
Participating centers
The VINCat Program requires the member hospitals to have an 
infection control team that can guarantee the active, prospective and 
standardized surveillance of the surgical procedures chosen. Fifty-
one of the 68 centers that performed primary hip and knee 
arthroplasties in Catalonia during the period analyzed in this study 
participated in the SSI surveillance indicator.
The hospitals were stratified into 3 groups in accordance with 
their size: group 1: hospitals with more than 500 beds, group 2: from
200 to 500 beds and group 3: less than 200 beds.
Surveillance
The methodology used for SSI surveillance on the VINCat Program 
is described in the program manual5 and is the same as that used by 
the National Healthcare Safety Network (NHSN).6 The Centers for
Disease Control (CDC) definitions of SSI7 were used and the procedures
were stratified by surgical risk into the same categories (0 to 3) as in
the NHSN.7 The SSI surveillance in primary knee and hip arthroplasties 
was carried out in a prospective and continuous manner. In the
centers in which more than 100 interventions of each of the surgical 
procedures are performed, the hospital could choose between
declaring 100 consecutive cases or performing continuous 
surveillance throughout the year. In the hospitals in which fewer
than 100 interventions were performed per procedure, the program
required all cases to be declared. For daily identification of the 
patients undergoing a certain surgical procedure, for their subsequent 
periodic monitoring, and to select the criteria that define a SSI, each
infection control team used different systems adapted to the
characteristics of the center and previously validated by the Program 
Coordinating Center (Table 1).
Results
Primary elective orthopedic prosthetic surgery
During the period 2007-2009, 51 Catalan hospitals participated in 
the surveillance of elective orthopedic surgery, monitoring 7804 
total primary hip prosthesis and 16,781 total primary knee prosthesis 
patients.
utiliza las definiciones de ILQ del Center for Disease Control (CDC) y los pacientes se ajustan por riesgo si-
guiendo las directrices del National Healthcare Safety Network (NHSN).
Entre 2007 y 2009, 51 hospitales catalanes han participado en la vigilancia de las ILQ en la cirugía ortopédi-
ca protésica. La tasa global de ILQ en las intervenciones de prótesis total primaria de cadera (7.804 inter-
venciones) fue del 3% (IC del 95%: 2.6-3.4) y en las de prótesis total primaria de rodilla (16.781 intervencio-
nes) fue del 3,3% (IC del 95%: 3-3,6).
En el periodo 2007-2009, la tasa global de ILQ en las artroplastias primarias de cadera y de rodilla fue algo 
más elevada que las publicadas por otros sistemas de vigilancia similares en nuestro entorno. Se han obser-
vado diferencias significativas en las tasas de infección por procedimiento y ajustadas por riesgo entre los 
distintos hospitales participantes. 
© 2012 Elsevier España, S.L. Todos los derechos reservados.
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Total hip prosthesis replacement
In terms of elective replacement of total hip prosthesis, the
accumulated incidence of overall SSI was 3.0% (95% CI: 2.6-3.4). Most 
SSI were superficial. However, 72 (30.6%) were organ-space infections
and the organ-space SSI rate was 0.9%. The general characteristics of 
the population and the annual infection rate trends over the period 
of study are shown in Table 2. Significant differences were not 
observed in the demographic variables, or in the surgical risk factors 
in the period analyzed. Approximately 73% of the infections were 
early, detected before day 30 after the surgical intervention. Table 3
shows the SSI rates on a percentile basis and adjusted according to 
the risk index of the National Nosocomial Infection Surveillance 
System (NISS). Table 4 shows the SSI rates by groups of hospitals. The 
SSI rates were lower in the hospitals from group 3 (<200 beds), 
although the variability of SSI rates in the 49 hospitals overall (Fig. 1) 
and within the hospital groups was also very broad (Fig. 2).
A microbiological diagnosis was obtained in 76% of the patients 
with the hip SSI criteria and more than one microorganism was 
reported in 23% of these. The most commonly identified 
microorganisms were: Staphylococcus aureus 34.2% (16.3% were
MRSA), coagulase negative staphylococci 33.7%, and gram negative 
bacilli (GNB) 29.2% (E. coli and Pseudomonas aeruginosa were the 
most commonly GNB identified in this surgical site).
Total knee prosthesis replacement
In terms of elective replacement of total knee prosthesis, the 
overall SSI rate was 3.3% (95% CI: 3.0-3.6), slightly higher than the
incidence of SSI observed in hip prosthesis. The percentage of organ-
space infections was 34% and the organ-space SSI rate was 1.1%. The
general characteristics of the population and the infection rate trends 
over the whole period of study are shown in Table 5. As in the case
Table 1
Surgical surveillance methodology of the VINCat Program
In-hospital surveillance
From the day of the intervention to hospital discharge: Active monitoring of the 
signs of SSI through a periodic visit (2-3 days), in the Hospitalization Unit where 
the patient is located and: 
1.  Review of the clinical progression from the doctors and nurses / oral 
information from doctors and nurses
2.  Review of the patient’s temperature curve
3. Review of antibiotic treatments
4. Review if surgical wound has been washed
5.  Review of the microbiology cultures and complementary radiological 
examinations
6.  Inspection of the wound when previous information is discordant or when it is 
insufficient to define or rule out surgical site infection
Post-hospital discharge surveillance
Covers a period of 12 months after a prosthetic implant was inserted. The 
post-discharge monitoring is mandatory and includes:
• Review of all readmissions (Mandatory)
• Review of all care in the Emergency Service (Mandatory)
• Review of outpatients’ clinical progress from the surgical team (Mandatory)
•  Review of the radiological examinations and microbiological cultures 
(Mandatory)
• Telephone control (Optional). Telephone control is considered for: 
° Surgical procedures with very short average hospital stays (<5 days)
° Surgical procedures with implants that require surveillance of 12 months
Table 2
Total hip replacement. Characteristics of the included procedures and mean surgical
site infections rate (VINCat Program 2007-2009)
2007 
41 hospitals
2008
43 hospitals
2009
49 hospitals
Total
No. of interventions 2,057 2,618 3,129 7,804
Age, years (SD) 68 (12) 68 (12) 68 (12) 68 (12)
Gender, M/F (%) 49/51 50/50 48/52 49/51
Adequate prophylaxis (%) 93 94 93 93
Mean duration, min. (SD) 106 (80) 103 (36) 101 (44) 103 (54)
ASA score >1 (%) 25 25 22 24
NNISS ≥1 (%) 44 43 40 42
SSI (%) 2,4 3,7 2,9 3,0
Early (<30 days) (%) 73 72 76 73,5
SD: standard deviation; M/F: male/female; ASA: American Society of Anesthetists;
NNISS: National Nosocomial Infection Surveillance System; SSI: surgical site 
infections.
Table 3
Total hip replacement. Mean and distribution of surgical site infections rates for percentiles (VINCat Program 2007-2009)
Percentile
No. interventions Total SSI Mean  SSI (%) 10%NNISS surgical risk No. hospitals 25% 50% (Median) 75% 90%
0 47 4,460 103 2.3 0.0 0.0 2.0 3.3 5.9
1 49 2,803 94 3.4 0.0 0.0 2.9 4.6 7.8
2 45 480 34 7.1 0.0 0.0 0.0 8.3 20.0
NNISS: National Nosocomial Infection Surveillance System; SSI: surgical site infections.
Table 4
Total hip replacement. Mean and percentiles of surgical site infections by groups of 
hospitals (VINCat Program 2007-2009)
Total 
VINCat
Group 1
>500 beds
Group 2
200-500 beds
Group 3
<200 beds
No. hospitals 49 9 14 26
No. interventions 7,804 1,872 2,999 2,933
Mean 
(by hospitals) 2.8% 3.3% 3.3% 2.3%
Percentiles
(by hospitals)
10% 0.6 0.6 1.1 0.0
25% 1.4 1.3 1.5 1.0
50% (median) 2.2 2.3 1.6 2.1
75% 3.9 5.9 2.9 3.6
90% 6.2 7.7 4.4 4.6
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Figure 1. SSI rates in total hip replacement (2007-2009).
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Figure 2. SSI rates in total hip replacement (2007-2009).
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of primary hip arthroplasties, significant differences were not 
observed in demographic characteristics, or in surgical risk. Fifty-
seven per cent of the infections were early, detected in the first 30
days after the intervention. Table 6 shows the SSI rates on a percentile 
basis and adjusted according to the surgical risk index of the NISS. 
Table 7 shows the SSI rates by groups of hospitals. Unlike the data
observed for hip prosthesis, the SSI rates were lower in the group 1 
hospitals (>500 beds), although the variability of SSI rates in the 51 
hospitals overall (Fig. 3) and within each of the hospital groups was 
also very broad (Fig. 4).
Etiology of the infection was documented in 67.7% of patients 
with a knee SSI, and more than one microorganism was isolated in 
20.1% of cases. Coagulase negative staphylococci were the most 
frequently reported microorganisms in 39.8% of cases with
microbiologic diagnosis, followed by Staphylococcus aureus in 38.7% 
(22.3% were MRSA). Gram negative bacilli were identified in 28.9% of 
cases and Enterobacter, Pseudomonas aeruginosa and E. coli were the
predominant GNB.
Discussion
This article presents the results of the first 3 years of surveillance 
of surgical site infections of the VINCat Program for two surgical 
procedures of great healthcare importance: total primary hip and 
knee arthroplasties. Currently 75% of all Catalan hospitals in which 
prosthetic orthopedic surgery interventions are performed and 
practically all those that belong to the public healthcare network
report their results to the VINCat Program.
The validity of the data is one of the greatest concerns in a system
of epidemiological surveillance of hospital-acquired infections and
most particularly in a system such as ours, in which many centers 
and many observers are involved. Since it began, the program has 
made a huge effort to train infection control professionals from all of 
the participating centers. Periodic training workshops have been 
held with the aim of homogenizing the surveillance system, the
application of inclusion and exclusion criteria, uniform use of the SSI 
diagnostic criteria of the CDC and to guarantee precise post-discharge
surveillance (see table 1). With the same aim, the Coordinating 
Center has drafted and updated the program manual (5) and has 
made it available to professionals on the program website.4
The rates for surgical site infection associated with hip and knee 
arthroplasties published in the literature vary greatly and range from 
0.6% to 7% (1.8-13), although the majority of the surveillance systems 
from our environment with similar methodologies to ours have 
published rates below 3%.15
There are few studies that assess the sensitivity and specificity of 
the infection control professionals to detect SSI.16 To date specific 
studies have not been carried out on the VINCat Program to assess 
the validity of the SSI surveillance data for prosthetic orthopedic 
surgery, but the fact that the demographic characteristics of the 
patients, the SSI rates observed in each center, the overall aggregate 
rates and the rates by groups of hospitals were stable throughout 
these three years suggests that the data are consistent. The centers 
with results below the 25th percentile and above the 75th percentile
have moreover been specifically notified to review their case search 
methodology, their application of diagnostic criteria and their post-
discharge surveillance systematics. 
There are some methodological differences between the SSI 
surveillance systems of the various countries that may explain, in
part, the fact that the rates are somewhat higher than those published 
by other systems. VINCat is a surveillance program promoted by the 
Health Department of the Catalan government and there is a discrete 
economic penalty for public hospitals that do not join it. This is 
perhaps why almost all public hospitals participated. It is therefore
Table 5
Total knee replacement. Characteristics of the included procedures and mean surgical
site infections rate (VINCat Program 2007-2009)
2007 
40 hospitals
2008
46 hospitals
2009 
51 hospitals
Total
No. of interventions 4,541 5,732 6,508 16,781
Age, years (SD) 72 (7) 72 (8) 72(8) 72 (8)
Gender, M/F (%) 28/72 29/71 29/71 29/71
Adequate prophylaxis (%) 93 95 94 94
Mean duration, min. (SD) 103 (74) 101 (38) 99 (41) 100 (52)
ASA score >1 (%) 23 25 23 23
NNISS ≥1 (%) 40 41 36 39
SSI (%) 3.5 3.1 3.4 3.3
Early (<30 days) (%) 54 61 55 57
SD: standard deviation; M/F: male/female; ASA: American Society of Anesthetists;
NNISS: National Nosocomial Infection Surveillance System; SSI: surgical site 
infections. 
Table 6
Total knee replacement. Mean and distribution of surgical site infections rates for percentiles (VINCat Program 2007-2009)
Percentile (by hospitals)
NNISS surgical risk No. hospitals No. interventions Total SSI Mean  SSI (%) 10% 25% 50% (Median) 75% 90%
0 51 10,081 279 2.8 0.60 1.4 2.2 3.8 7.5
1 51 5,758 235 4.1 0.0 2.0 3.2 5.4 8.1
2 51 822 42 5.1 0.0 0.0 0.0 6.7 14.4
NNISS: National Nosocomial Infection Surveillance System; SSI: surgical site infections. 
Table 7
Total knee replacement. Mean and percentiles of surgical site infections by groups of 
hospitals (VINCat Program 2007-2009)
Total
VINCat
Group 1 
>500 beds
Group 2
200-500 beds
Group 3
<200 beds
No. hospitals 51 9 15 27
No. interventions 16,781 3,245 6,225 7,311
Mean 
(by hospitals)
3.4% 3.0% 3.6% 3.4%
Percentiles
(by hospitals)
10% 1.2 1 1.1 1.1
25% 1.7 2 1.6 1.7
50% (median) 3.0 2.9 2.5 3.1
75% 4.1 3.8 5.9 4.1
90% 7.3 6 7.5 8.8
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Figure 3. SSI rates in total knee replacement (2007-2009).
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Figure 4. SSI rates in total knee replacement (2007-2009).
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likely that the type of population included is more similar to that
reported by mandatory surveillance systems such as the English
Surgical Site Infection Surveillance System (SSISS),14 than to those in 
which participation is voluntary, such as the Dutch PREventie 
ZIEkenhuisinfecties door Surveillance (PREZIES)17 or the American
National Healthcare Safety Network (NHSN). It is well known that 
the hospitals participating in the NHSN are not a representative 
sample of American hospitals and that their data could therefore 
suffer from selection bias. Moreover, in surveillance systems such as 
the SSISS they only have to report compulsorily the patients 
intervened during one quarter a year.14 This reduction in the number
of patients assessed per hospital may have resulted in a more 
imprecise sample. With VINCat, the majority of hospitals participating
in the SSI surveillance for prosthetic orthopedic surgery chose to 
perform active surveillance of all of the cases throughout the year.
Some surveillance systems have published data that do not 
include all participating hospitals,10 and in others the SSI surveillance 
for prosthetic surgery was limited to 120 days1 instead of one year.
All of these differences hinder comparison of the rates among the 
surveillance systems of the different countries.
Until relatively recently, the majority of surveillance systems did 
not include post-discharge surveillance, so their rates showed a 
systematic underestimation of SSI. It is now well known that the
percentage of SSI diagnosed after discharge is increasingly high 
(9-10,18-20); however there are systems such as the SSISS that do 
not require their centers to perform active SSI surveillance after 
discharges.14 The fact that there is no consensus on the most precise
methodology used to perform post-discharge surveillance means
that we observe methodological variability not just among the 
different surveillance systems, but also among the different centers 
within the same system. The VINCat Program has undertaken a 
considerable training effort to ensure that post-discharge surveillance 
is active, structured and homogeneous in all centers (see table 1), 
which may help to explain these results.
As with other national systems,14,19 the variability of the rates
among the different hospitals belonging to the VINCat Program was 
very important (see tables 1 and 3). When the centers have typical
rates above the 75th percentile they are informed and invited to 
analyze possible causes and to establish improvement measures.
With the hospitals that usually have rates below the 25th percentile
and particularly when they are lower than those of the literature, the
Coordinating Center suggests that they review the procedure to 
search for cases, to apply the SSI diagnostic criteria and the
effectiveness of the post-discharge surveillance.
Since the Study on the Efficacy of Nosocomial Infection Control 
(SENIC) study, it has been known that hospitals that perform 
systematic SSI surveillance and that circulate their results have better 
SSI rates.20 Knowing one’s own rates and comparing them with those 
of hospitals with a similar size and complexity should represent a 
stimulus for the introduction of new prevention measures. During 
the study period it was not possible to observe an improvement in 
the aggregate rates, but several hospitals have introduced individual 
improvement programs and have obtained highly satisfactory results. 
The high variability in the rates among hospitals makes it difficult to 
carry out multi-center intervention programs that can be useful for
hospitals with such different situations. However, the fact that 
several institutions have implemented plans adapted to their needs
and that these adaptations have been effective represents an
additional stimulus for the generalization of these practices, which
should be reflected in future improvements in the overall results of 
the program.
In summary, there are various possible reasons for the disparity
of results obtained by the VINCat Program in relation to the results 
of other surgical infection surveillance programs. Detailed 
knowledge of the infection rates will make it possible to introduce 
prevention strategies and to reduce the incidence of this important
complication. 
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Introduction
Surgical site infection (SSI) after colorectal procedures
represents a measurable quality indicator of a health
care system. There is interest in comparing SSI rates
between different hospitals and countries, however
variability of the data regarding to incidence of SSI
makes this comparison controversial. For the purposes
of evaluation, data must be standardized and include
reliable post-discharge surveillance (PDS).
Objectives
To determine rates of SSI after elective colorectal proce-
dures among hospitals of the VINCat Program.
Methods
VINCat is a nosocomial infection surveillance program in
Catalonia, Spain. Between 2007 and 2012, 59 hospitals
joined the program. The participating hospitals performed
active, prospective, standardized surveillance of elective
colorectal resection. PDS was implemented by a multimo-
dal approach and was mandatory within the first 30 days
after surgery. Since 2011 colon and rectal procedures were
also analysed separately.
Results
During the study period, 17,779 elective colorectal pro-
cedures were included. Mean age was 69y (SD:12y) and
40% were female. SSI was diagnosed in 3,485 (20.3%)
patients. Among them, 782 (22.4%) were diagnosed dur-
ing PDS. Median time from surgery to infection was
seven days (IQR 5-9) for in-hospital SSI and 14 days
(IQR 10-19) for PDS-SSI. Surgical infections due to
colon procedures were only slightly lower (18.8%) than
those due to rectal surgery (22.3%). Both, overall SSI
rates and organ/space SSI rates did not change signifi-
cantly over the study period and were respectively: 2007
(20.8%/5.3%), 2008 (19.2%/6.9%), 2009 (21%/9%), 2010
(21%/8.5%), 2011 (20.7%/9.3%) and 2012 (19%/8.9%).
Conclusion
SSI rates in elective colorectal procedures at VINCat
hospitals remained stable over the study period and
were higher than those reported by other national pro-
grams. There is a need to clarify what surgical site infec-
tion rates in colorectal surgery should be considered for
benchmarking standards.
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